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FOREWORD

The mission of the U.S. Geological Survey o Improve understanding of the primary
(USGS) is to assess the quantity and quality of the natural and human factors that affect
earth resources of the Nation and to provide inforrna- water-quality conditions.
tion that will assist resource managers and policymak-This information will help support the development
ers at Federal, State, and local levels in making soundand evaluation of management, regulatory, and moni-
decisions. Assessment of water-quality conditions andtoring decisions by other Federal, State, and local
trends is an important part of this overall mission,agencies to protect, use, and enhance water resources.

One of the greatest challenges faced by water-
resources scientists is acquiring reliable informationThe goals of the NAWQA Program are being
that will guide the use and protection of the Nation’sachieved through ongoing and proposed investigations
water resources. That challenge is being addressed byof 59 of the Nation’s most important river basins and
Federal, State, interstate, and local, water-resourceaquifer systems, which are referred to as study units.
agencies and by many academic institutions. TheseThese study units are distributed throughout the
organizations are collecting water-quality data for aNation and cover a diversity ofhydrogeologic settings.
host of purposes that include: compliance with permitsMore than two-thirds of the Nation’s freshwater use
and water-supply standards; development of remedia-occurs within the 59 study units and more than two-
tion plans for specific contamination problems; opera-thirds of the people served by public water-supply sys-
tional decisions on industrial, wastewater, or water-terns live within their boundaries.
supply facilities; and research on factors that affect National synthesis of data analysis, based on
water quality. An additional need for water-qualityaggregation of comparable information obtained from
information is to provide a basis on which regional-the study units, is a major component of the program.
and national-level policy decisions can be based. WiseThis effort focuses on selected water-quality topics
decisions must be based on sound information. As ausing nationally consistent information. Comparative
society we need to know whether certain types of studies will explain differences and similarities in
water-quality problems are isolated or ubiquitous, observed water-quality conditions among study areas
whether there are significant differences in conditionsand will identify changes and trends and their causes.
among regions, whether the conditions are changingThe first topics addressed by the national synthesis areover time, and why these conditions change from
place to place and over time. The information can be

pesticides, nutrients, volatile organic compounds, and

used to help determine the efficacy of existing water-aquatic biology. Discussions on these and other water-

quality policies and to help analysts determine thequality topics will be published in periodic summaries
of the quality of the Nation’s ground and surface waterneed for and likely consequences of new policies,
as the information becomes available.

To address these needs, the U.S. Congress appropri-
ated funds in 1986 for the USGS to begin a pilot pro- This report is an element of the comprehensive
gram in seven project areas to develop and refine thebody of information developed as part of the NAWQA
National Water-Quality Assessment (NAWQA) Pro- Program. The program depends heavily on the advice,
gram. In 1991, the USGS began full implementation ofcooperation, and information from many Federal,
the program. The NAWQA Program builds upon an State, interstate, Tribal, and local agencies and the
existing base of water-quality studies of the USGS, aspublic. The assistance and suggestions of all are
well as those of other Federal, State, and local agencies,greatly appreciated.
The objectives of the NAWQA Program are to:

¯Describe current water-quality conditions
y~ /~.~~for a large part of the Nation’s freshwater ,/~7,

streams, rivers, and aquifers.
¯ Describe how water quality is changing Robert M. Hirsch

over time. Chief Hydrologist
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CONVERSION FACTORS, VERTICAL DATUM, ACRONYMS and
ABBREVIATIONS, and CHEMICAL NOTATION

Conversion Factors
Multiply By To obtain

acre-foot (acre-ft) 1,233 kiloliter

foot per second (fffs) 0.3048 meter per second

cubic foot per second (ft3/s) 28.32 cubic liter per second

inch (in.) 2.54 centimeter

foot (ft) 0.3048 meter

mile (mi) 1.609 kilometer

square mile (mi2) 2.590 square kilometer

cubic yard (yd3) 0.7646 cubic meter

Temperature is given in degrees Celsius (°C), which can be converted to degrees
Fahrenheit (°F) by the following equation:

°F=1.8(°C)+32.

Vertical Datum

Sea level: In this paper, "sea level" refers to the National Geodetic Vertical Datum of 1929---a geodetic datum derived
from a general adjustment of the first-order level nets of the United States and Canada, formerly called Sea Level Datum of
1929.

Acronyms and Abbreviations

(Additional information given in parentheses)

pg, microgram
pg/g, microgram per gram
pg/L, microgram per liter
Inn, micrometer
IxS/cm, microsiemeus pe.r centimeter at 25° Celsius
M~-cm, megohm centimeter
(~, sigma

cm, centimeter
cm2, square centimeter
cP, centipoise
g, gram
g, gravitational constant
g/L, gram per liter
inJyr, inch per year
kin, kilometer
km2, square kilometer
L, liter
L/rain, liter per minute
kHz, kilohertz
m, meter
rag, milligram

xii Contents
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rag/g, rail//gram per gram
mg/L, milligram per liter
mL, milliliter
mm, millimeter
mW, milliwatt
rig, nanogram
ng/L, nanogram per liter
rim, nanometer

BOR, Bureau of Reclamation
BTD&Q, Branch of Technical Development and Quality Systems
CDEC, California Data Exchange Center
CV-AFS, cold vapor-atomic fluorescence spectrometry
DIFF, diffraction
DL, detection limit
DOC, dissolved organic carbon
EPA, U.S. Environmental Protection Agency
F, fractionation factor
HDPE, high density polyethylene
IC, ion chromatography
ICP-AES, inductively coupled plasma-atomic emission spectrometry
ICP-MS, inductively coupled plasma-mass spectrometry
M, Molar
MPV, most probable value
n, number of observations, number of duplicate samples
N, Normal
NAWQA, National Water-Quality Assessment (Program)
NIST, National Institute of Standards and Technology
NMWL, nominal molecular weight limit
NRP, National Research Program
NWQL, National Water Quality Laboratory
PFA, perfluoroalkoxy
PTFE, polytetrafluoroethylene
PUB, published concentration value for standard reference material
PVC, polyvinyl chloride
QAPP, Quality Assurance Project Plan
QAQC, quality assurance and quality control
REC, percentage recovery
rms, root mean squared
RPD, relative percentage difference
RSD, Relative Standard Deviation
SCDD, Spring Creek Debris Dam
SCPP, Spring Creek Power Plant
SD, standard deviation
SOC, suspended organic carbon
SRM, standard reference material
SRWS, standard reference water sample
TDS, total dissolved solids
USGS, U.S. Geological Survey
UV-vis, ultraviolet-visible spectroscopy
WPPES, Water Pollution Performance Evaluation Study
WSPES, Water Supply Performance Evaluation Study
wt, weight
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Chemical Notation

Elements

Ag, silver
Al, aluminum
At, argon
As, arsenic
Au, gold
B, boron
Ba, barium
Be, beryllium
Bi, bismuth
Br, bromine
C, carbon
Ca, calcium
Cd, cadmium
Ce, cerium
C1, chlorine
Co, cobalt
Cr, chromium
Cs, cesium
Cu, copper
Dy, dysprosium
Er, erbium
Eu, europium
F, fluorine
Fe, iron
Fe(II), ferrous iron
Fe(llI), ferric iron
Gd, gadolinium
H, hydrogen
Hg, mercury
In, indium
Ir, iridium
Ho, holmium
K, potassium
La, lanthanum
Li, lithium
Lu, lutetium
Mg, magnesium
Mn, manganese
Mo, molybdenum
N, nitrogen
Na, sodium
Nd, neodymium
Ni, nickel
O, oxygen
P, phosphorous
Pb, lead
Pr, praseodymium
Rb, rubidium
Re, rhenium
Rh, rhodium
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S, sulfur
Sb, antimony
Se, selenium
Si, silicon
Sin, samarium
Sn, tin
Sr, strontium
Tb, terbium
Te, tellurium
Th, thorium
Ti, titanium
TI, thallium
Tin, thulium
U, uranium
V, vanadium
W, tungsten
"L yttrium
Yb, ytterbium
Zn, zinc
Zr, zirconium

Compounds, Ions, and Minerals

C1-, chloride
CaCO3, calcium carbonate; calcite (or aragonite)
CO2, carbon dioxide
CuFeS2, chalcopyrite
F-, fluoride
FeS2, pyrite
HBr, hydrobromic acid
HC1, hydrochloric acid
HF, hydrofluoric acid
HgCI2, mercuric chloride
HNO3, nitric acid
H/SO4, sulfuric acid
K2Cr207, potassium dichromate
MMHg, monometbylmercury (CH3Hg+)

N2, nitrogen gas
NaN3, sodium azide
NH2(CHOH)3 HCI, tris hydrochlodde
NH3, ammonia
NO2-, nitrite
NO3-, nitrate
SiO2, silica (or quartz)
SaC12, stannous chloride
SO42-, sulfate
(Zn,Fe,Cd)S, sphalerite
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MetalsTransport in the Sacramento River, California,
1996-1997. Volume 1: Methods and Data
Charles N. Alpers, Howard E.Taylor, and Joseph L. Domagalski, editors

Executive Summary elements were analyzed in water and sediment
samples. Water samples were collected on six

The overall goal of this study was to occasions during the period July 1996 through
determine the significance of contamination fromJune 1997 at up to 19 sites categorized as follows:
metal sources into the Sacramento River, during a11 sites were on the reach of the mainstem
variety of river flow conditions. The main sourcesSacramento River between Shasta Dam and
investigated were historic mining areas in Freeport; 7 different tributary sites were sampled;
addition to areas with other land uses includingand one distributary site, the Yolo Bypass, was
agricultural and urban. Parts of the Sacramentosampled during high-flow conditions. Samples of
River watershed have been severely affected bycaddisfly (Hydropsyche californica) larvae were
historic mining activities. Hard-rock mining ofcollected during October 1996 at 5 mainstem sites
copper, zinc, and lead was done primarily in thebetween Redding and Tehama, and at 1 tributary
vicinity of Shasta Lake, whereas mercury wasstream. Streambed sediment samples were
predominantly mined in the Coast Ranges. collected during October and November 1996
Mercury (quicksilver) was used extensively infrom 9 sites, including each of the 6 sites where
gold mining and recovery operations, especiallycaddisfly larvae samples were taken. Water
at hydraulic placer mines in the Sierra Nevadasamples were collected and processed using
foothills and the Klamath Mountains but also atultraclean techniques necessary for accurate and
mills associated with hardrock mines in both ofprecise determination of trace metals with
these areas. This project was funded primarily byconcentrations as low as 0.0004 micrograms per
the Sacramento Regional County Sanitation liter. Concentrations of metals from an extremely
District with assistance from a grant administeredfine filtering technique called "tangential flow
by the State Water Resources Control Board. ultrafiltration" (0.005 micrometer equivalent pore
Additional funding for the study was made size) were compared with concentrations from
available by the U.S. Environmental Protectionconventional filtration (0.45- and 0.40-
Agency, the National Marine Fisheries Service,micrometer pore sizes) and unfiltered (whole-
and the U.S. Geological Survey’s Federal-Statewater) samples. The tangential-flow filtrates,
Cooperative Hydrology Program. hereinafter referred to as "ultrafiltrates," are a

The distribution, fate, and transport of better approximation of truly dissolved metal
metals in the Sacramento River were studied concentrations than conventional filtrates because
using a multidisciplinary approach that includedthey exclude colloidal particles in the size range
water, sediment, and biological sampling, of about 0.005 to 0.40 (or 0.45) micrometers that
Although the focus of this study was on sevenpass through conventional filters.
trace metals (aluminum, cadmium, copper, iron, Colloid concentrates were prepared using
lead, mercury, and zinc), more than 40 additionalthe solids that were retained from tangential-flow
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ultrafiltration of large (100 liter) water samples, dissolved metals may influence the rates and
The water samples were taken during six mechanisms of metal bioaccumulation (the
sampling periods between July 1996 and June accumulation of an environmental compound into
1997 from the following seven sites: below Shastaan organism).
Dam, below Keswick Dam, at Bend Bridge, at The influence of metal-laden acidic
Colusa, at Verona, and at Freeport, all located ondrainage from the Iron Mountain mine site (via
the mainstem of the Sacramento River; and theSpring Creek and the Spring Creek arm of
Yolo Bypass at Interstate 80 located near West Keswick Resery. oir) is apparent in water samples
Sacramento. The Yolo Bypass is part of a flood-from the site below Keswick Dam. Historically,
control system and carries water only when the California’s Basin Plan water-quality standards
channel capacity of the mainstem of the have been exceeded with respect to copper con-
Sacramento River exceeds, or is expected to centrations at this site (the Basin Plan standard for
exceed, its capacity. All colloid concentrates werecopper in this area is 5.6 micrograms per liter,
analyzed for total metals using a complete which is based on a hardness of 40 milligrams per
dissolution procedure. Some colloid concentratesliter). Occasional exceedances of copper
also were subjected to a sequence of partial concentration standards in the Basin Plan
dissolution steps to determine the concentrationscontinued during January 1997 despite the
of metals in three operationally defined parts or ongoing operation of a lime neutralization plant at
fractions: (1) reducible (including hydrous iron Iron Mountain, which has removed about 80
and manganese oxides), (2) oxidizable (includingpercent of copper loads and about 90 percent of
organic material and sulfides), and (3) residual zinc and cadmium loads from Spring Creek since
(remaining after the previous two steps). July 1994. In mid-December 1996, conventionally

Generally, it was found that using the sumfiltered samples had copper concentrations that
of dissolved and colloidal concentrations from ranged from 4.6 to 5.1 micrograms per liter and
ultrafiltrates and retentate (colloid concentrate) zinc concentrations that ranged from 6 to 9
samples, rather than using total recoverable micrograms per liter. During flood conditions in
analyses of whole-water samples, provided a early January 1997, conventionally filtered copper
more definitive way to estimate total water- concentrations were 4 to 9 micrograms per liter
column concentrations. The total recoverable and zinc concentrations were 9 to 16 micrograms
analyses were affected by more sources of per liter. With regard to transport of the these
variation than were the analysis of the dissolvedmetals below Keswick Dam, copper
plus Colloidal concentrations, concentrations in ultrafiltrates were about 40 to 70

Most of the trace metals transported in thepercent lower than conventional filtrates (0.40-
Sacramento River between Shasta Dam and and 0.45-micrometer) and zinc concentrations
Freeport occurred as colloids (operationally were 10 to 50 percent lower, indicating that both
defined as particles with grain size between aboutcopper and zinc are transported as both colloidal
0.005 and 1.0 micrometer). In the water column,and dissolved forms.
colloids appeared to be the dominant form of Lead isotope data in colloid concentrates
aluminum, iron, lead, and mercury, and are and streambed sediments provide a useful finger-
important in the distribution of other trace metals,print or natural tracer for lead contamination from
The percentage of the load that is colloidal Iron Mountain mine drainage via Spring Creek
compared with the percentage that is dissolved and Keswick Reservoir. Lead isotope data for
(operationally defined by concentrations in streambed sediments and suspended colloid
ultrafiltrates as less than about 0.005 micrometersamples taken during 1996 and 1997 indicate that
diameter) was higher for copper than it was for contamination from Iron Mountain was (1) a
zinc and cadmium. This distinction is significantrelatively major component of the total lead found
because the relative amounts of colloidal and at Sacramento River sites at Rodeo Park (in

2 Metals Transport in the Sacramento River, Celifomls, 1996-1997. Volume 1 : Methods and Data
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Redding) and above Chum Creek (near Cottonwood Creek near Cottonwood. The
Anderson), (2) less of a component of the lead caddisfly.data indicate that bioavailable forms of
found at Balls Ferry, and (3) a relatively minor cadmium persist in the Sacramento River
component of the lead in colloids and streambeddownstream of Tehama.
sediment at Bend Bridge (near Red Bluff) and at Exceedances of levels of mercury--with
sites farther downstream, respect to the U.S. Environmental Protection

The geochemical forms of metals in colloidAgency (EPA) water-quality criterion (12 nano-
concentrates from the Sacramento River were grams per liter)--are common in northern
evaluated using a sequence of partial dissolutionCalifornia during the winter and especially
steps. During May-June 1997, cadmium was following significant rainfall. The concentrations
predominantly associated with the reducible (orof total mercury in the Sacramento River
iron-manganese oxide) fraction at all mainstemincreased during storm water runoff and were
sampling sites, whereas copper and zinc were above the EPA water-quality criterion during high
more or less evenly distributed between reducibleflows in December 1996 and January 1997, from
and residual (or refractory) fractions at all sites the Bend Bridge site (located near Red Bluff)
with a small amount present in the oxidizable (ordownstream to Freeport. Dissolved mercury
organic plus sulfide) fraction. These results are concentrations were low and relatively constant
consistent with the data on caddisfly bioaccumu-under different flow conditions, but combined
lation, which indicate that cadmium is likely moreconcentrations of dissolved and colloidal mercury
bioavailable on a relative basis than copper or zincwere found to increase with discharge and with
in the Sacramento River between Redding and suspended sediment transport. This implies that
Tehama. most mercury transported in the Sacramento

In addition to water and sediment concen-River is colloidal in form. Using a sequence of
trations, selected trace elements were examined indissolution steps with specific chemical reagents,
relation to their bioavailability. Bioaccumulation it was shown that most of the colloidal mercury
of metals in caddisfly larvae was assessed at fivewas in the oxidizable and residual fractions,
sites in the Sacramento River between Reddingwhereas only a minor component was found in
and Tehama and at one site less impacted by the reducible colloid fraction. The implications of
mining (Cottonwood Creek near Cottonwood). the occurrence of mercury in predominantly
Samples were taken in October 1996. Cadmiumoxidizable and colloidal forms are currently
concentrations in caddisfly larvae at Sacramentounknown and warrant further investigation in the
River sites were 5 to 36 times greater than context of mercury methylation processes.
concentrations at the Cotton.wood Creek site.
Cadmium concentrations of the whole body
ranged from 0.7 to 2.2 micrograms per gram, dryAllsttact
weight. Of this total, approximately 60 percent
(0.4 to 1.3 micrograms cadmium per gram, dry Metals transport in the Sacramento River,
weight) was associated with the cell cytosol, an northern California, was evaluated on the basis of
intmcellular fraction that is indicative of metal samples of water, suspended colloids, streambed
bioavallability. Concentrations of cadmium in sediment, and caddisfly larvae that were collected
caddisfly larvae from the Sacramento River are on one to six occasions at 19 sites in the Sacra-
comparable with other areas severely impacted bymento River Basin from July 1996 to June 1997.
mining. Concentrations of copper and zinc also Four of the sampling periods (July, September,
showed some enrichment in caddisfly whole-bodyand November 1996; and May-June 1997) took
samples and cytosol fractions; copper and zinc place during relatively low-flow conditions and
concentrations at Sacramento River sites were 1.4two sampling periods (December 1996 and
to 3.0 times greater than concentrations at January 1997) took place during high-flow and
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flooding conditions; respectively. Tangential-flowSacramento River at various distances down-
ultrafiltration with 10,000 nominal molecular stream of Keswick Dam (’Bend Bridge, 71
weight limit, or daltons (0.005 micrometer kilometers; Colusa, 256 kilometers; Verona, 360
equivalent), pore-size membranes was used to kilometers; and Freeport, 412 kilometers) concen-
separate metals in streamwater into ultrafiltrate trations of these seven metals were predominantly
(operationally defined dissolved fraction) and colloidal during both high- and low-flow
retentate (colloidal fraction) components, conditions.
respectively. Conventional filtration with capsule Because copper compounds are used exten-
filters (0.45 micrometer pore-size) and membranesively as algaecides in rice farming, agricultural
filters (0.40 micrometer pore-size) and total- drainage at the Colusa Basin Drain was sampled
recoverable analysis of unfiltered (whole-water) in June 1997 during a period shortly after copper
samples were done for comparison at all sites, applications to newly planted rice fields. Copper
Because the total-recoverable analysis involves anconcentrations ranged from 1.3 to 3.0 micrograms
incomplete digestion of particulate matter, a moreper liter in filtered samples and from 12 to 13
reliable measurement of whole-water concen- micrograms per liter in whole-water samples
trations is derived from the sum of the dissolved (total recoverable analysis). These results are con-
component that is based on the ultrafiltrate plussistent with earlier work by the U.S. Geological
the suspended component that is based on a totalSurvey indicating that copper in rice-field drain-
digestion of colloid concentrates from the ultra- age likely represents a detectable, but relatively
filtration retentate. Metals in caddisfly larvae wereminor source of copper to the Sacramento River.
determined for whole-body samples and cytosol Lead isotope data from suspended colloids
extracts, which are intercellular solutions that and streambed sediments collected during
provide a more sensitive indication of the metalsOctober and November 1996 indicate that lead
that have been bioaccumulated, from acid mine drainage sources became a rela-

Trace metals in acidic, metal-rich drainagetively minor component of the total lead at the site
from abandoned and inactive sulfide mines werelocated 71 kilometers downstream of Keswick
observed to enter the Sacramento River systemDam and beyond. Cadmium, copper, and zinc
(specifically, into both Shasta Lake and Keswickconcentrations in caddisfly larvae were elevated at
Reservoir) in predominantly dissolved form, as several sites downstream of Keswick Dam, but
operationally defined using ultrafiltrates. The concentrations of aluminum, iron, lead, and
predominant source of acid mine drainage to mercury were relatively low, especially in the
Keswick Reservoir is Spring Creek, which drainscytosol extracts. Cadmium showed the highest
the Iron Mountain mine area. Copper concert- degree of bioaccumulation in whole-body and
trations in filtered samples from Spring Creek cytosol analyses, relative to an unmineralized
taken during December 1996, January 1997, andcontrol site (Cottonwood Creek). Cadmium
May 1997 ranged from 420 to 560 micrograms bioaccumulation persisted in samples collected as
per liter. Below Keswick Dam, copper concentra-far as 118 kilometers downstream of Keswick
tions in conventionally filtered samples ranged Dam, consistent with transport in a form more
from 0.5 micrograms per liter during September bioavailable than lead.
1996 to 9.4 micrograms per liter during January
1997; the latter concentration exceeded the
applicable water-quality standard. The proportionInlraduclian
of trace metals that was dissolved (versus Charles N. Aloors
colloidal) in samples collected at Shasta and
Keswick dams decreased in the order cadmium -- Contamination of surface waters by metals can
zinc > copper > aluminum -- iron ~- lead = cause harmful effects to aquatic ecosystems and
mercury. At four sampling sites on the human health. In the Sacramento River drainage basin
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of northern California (fig. 1), metal contamination isset of ultratrace protocols were adopted largely on the
a major concern, yet the sources, transport, and fate ofbasis of methods developed by USGS researchers
metals in this basin remain poorly known. Water- involved with a comprehensive study of trace metal
quality problems with copper (Cu), cadmium (Cd),transport in the Mississippi River (Taylor and Shiller,
and zinc (Zn) have been known for many years near1995; Taylor and others, 1995; Meade, 1996). Similar
Redding, where large amounts of these metals flowprotocols also have been used in USGS studies of
into the Sacramento River system from acid minemetals transport in the Arkansas River (Kimball and
drainage associated with inactive mines at Iron others, 1995) and elsewhere. Using triple-distilled
Mountain and other sources in the area (U.S. acids, double-deionized water, precleaned sampling
Environmental Protection Agency, 1992). Copper, containers, and other precautions combined with state-
cadmium, and zinc are also of concern in the Sanof-the-art laboratory equipment such as a new
Francisco Bay and Sacramento-San Joaquin Deltageneration of inductively coupled plasma-mass
(hednaf-ter referred to as the Bay-Delta), yet the spectrometry (ICP-MS) insmaments, reporting limits
proportion of metals transported to the Bay-Delta byof less than 0.05 ~tg/L were achieved for many Irace
way of the Sacramento River that comes from Ironmetals.
Mountain Mine and other mineralized areas in the East The overall objectives of the Sacramento River
Shasta and West Shasta mining districts has not beenmetals transport study were to determine the
demonstrated. Mercury (Hg) concentrations in waterdistribution and fate of metals from a known source,
and biota, particularly fish, are major environmentalnamely base-metal mines in the upper part of the
and human health concerns in the lower reaches of thewatershed near Keswick Dam, and to determine if
Sacramento River and in the Bay-Delta, however theother sources such as agricultural and urban runoff
sources and chemical forms of mercury transported inwere major contributors to base-metal loading under
the Sacramento River remain largely undetermined,different flow conditions. The approach taken was

This report presents the results of a U.S. multidisciplinary, involving collection and analysis of
Geological Survey (USGS) study of metals transportwater, sediment, and biota. Water samples were taken
in the reach of the Sacramento River between Shastaat 6 to 11 sites during six sampling periods between
Dam and Freeport (fig. 1). The study was designed toJuly 1996 and June 1997, spanning a range of
complement ongoing studies of water quality in thehydrologic conditions. Sample sites were chosen at or
Sacramento River Basin being carded out by the near active gaging stations so that discharge data
USGS’s National Water-Quality Assessment would be available for calculation of metal loads.
(NAWQA) Program. The overall goals and conceptualStreambed sediment and biota (caddisfly larvae) were
design of the NAWQA Program were described by sampled once at nine and six sites, respectively. To
Hirsch and others (1988). Detailed description of theevaluate the importance of colloidal transport of
NAWQA Sacramento River Basin study unit is givenmetals, concentrations and loadings of metals were
in the next section of this report. Results of the determined from the total recoverable analysis of
NAWQA Sacramento River Basin study will be whole-water samples and the various filtrates and
published separately from this report, which is ultrafiltrates of the water. Colloid concentrates were
designed to document the results of additional studiesprepared using ultrafiltration and were analyzed for
of metals transport that were beyond the original scopetotal metals as well as metal speciation using
of the NAWQA investigation, sequential extraction procedures that differentiated

Routine protocols for sampling and sample three operationally defined geochemical fractions:
processing in the NAWQA Program, and routine reducible (iron-manganese oxides), oxidizable
laboratory analysis for trace metals at the USGS’s(sulfides and organics), and residual (refractory).
National Water Quality Laboratory (NWQL) are This report is organized into several sections,
designed for a reporting limit of 1 ~tg/L for most each of which describes a critical aspect of the study.
metals. The advent of the USGS "part per billion" Following this Introduction, the second section
protocol for water sampling (Horowitz and others, contains a description of the Sacramento River Basin,
1994) represented a significant improvement overwith an overview of surface hydrology, physiography,
previous approaches; however, it was deemed and land use, plus a summary of the study unit design
inadequate in addressing critical trace metal issues inof the NAWQA Sacramento River Basin investigation.
the Sacramento Basin. For this study, a more rigorousThe third section describes the design of the metals
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transport study, including descriptions of sampling sible through their hard work and cooperation. USGS
methods, analytical procedures, quality assurance andhydrologic technicians and other field personnel
quality control procedures, and data analysis techni- included: Steve Gallanthine, Michael Hunerlach, Mark
ques. The fourth section presents a summary of the Johnson, Willie Kinsey, Frank Moseanko, Cathy
results of quality assurance and quality control pro- Munday, and Darnella Murphy. We also appreciate
cedures with reference to data quality objectives as several other USGS employees who helped contribute
described in the Quality Assurance Project Plan, to the project: in Tucson, Arizona, David Graham; in
which is included as Appendix 1. The fifth section Sacramento, California: D’An Brent, Susan Davis,
includes a description of the results of the study, Yvonne Gobert, Glenn Schwegmann, and David
divided into analysis of water, sediment, and biolog-Uyematsu; in Boulder, Colorado: George Aiken, D.
ical samples, with emphasis on concentrations of theKirk Nordstrom, Dale Peart, and Robert Stallard; in
trace metals of principal concern: cadmium, copper, Menlo Park, California: James Carter, Steven Fend,
mercury, lead (Pb), and zinc. The final section of the and Samuel Luoma; and in Bethesda, Maryland,
report presents conclusions based on the results of thisMichael Koterba. In the Redding and Shasta areas,
study. Metal loadings, sources, and implications of theseveral employees of the Bureau of Reclamation
results of this study to future water-quality manage- provided assistance during sample collection,
ment in the Sacramento River Basin are discussed in aincluding Smart Angerer, Scan Duffy, and Janet
companion report (Alpers and others, 2000). The Martin. We thank Rosemary Clark, Mary James,
distribution, transport, and loads of mercury in the Robert Seyfried, Jerry Troyan, and their colleagues at
Sacramento River Basin are discussed in a manuscriptthe Sacramento Regional County Sanitation District
by David A. Roth and others (U.S. Geological Survey,for help in securing funds for this effort and for useful
written commun., 1999). Results from caddisfly suggestions during its execution, and Greg Frantz at
sampling and analysis are described in detail by Cainthe California State Water Resources Control Board
and others (2000). for his administrative assistance on the 2050) grant.

Other appendixes to this report include We also thank Nicolas ladanza at the National Marine
extensive tables of data, including analytical results Fisheries Service (Department of Commerce) for his
and sup-porting quality assurance information, assistance with funding for the caddisfly work, and
Appendixes 2 through 7 contain tables with the basicRichard Sugarek at the U.S. Environmental Protection
data resulting from this study. Appendix 2 contains Agency (EPA) for arranging funding though the EPA
tables of data relating to quality assurance and qualitySuperfund Program to add sampling sites in the Spring
control for the chemical analyses in this study, Creek area. We also thank the members of the
including results of analysis of standard reference Project’s Technical Advisory Committee who
materials and blanks. Appendix 3 contains tables of provided comments on the report: Ronald Churchill of
data for unstable water-quality indices measured in thethe California Departmem of Conservation, Division
field, plus analytical data for major anions, nutrients,of Mines and Geology, and Dennis Heiman of the
and organic carbon and information on sample site Regional Water Quality Control Board, Central Valley
locations. Appendix 4 contains tables of metal Region.
concentrations in filtered and unfiltered (whole) water
samples collected at study sites from July 1996 to June
1997. Appendix 5 presents tables of metal Description of the Sacramento River Basin
concentrations in sediment and colloids. Appendix 6and Ongoing Studies
contains tables of data showing particulate size
distribution in colloid con-centrates and streambed Joseph L. Domagalski, Peter D. Dileanis,
sediment samples. Appendix 7 presents tables of trace- Donna L. Knifong, and Charles N. Alpers
element data for caddisfly larvae collected in October
1996. Appendix 8 contains plots of dissolved and This section provides an overview of the
colloidal metal concentrations, geographic setting in the Sacramento River Basin and

The authors thank the numerous individuals at a brief description of other ongoing studies in the area.
USGS and other agencies who made this study pos- The geographic setting of the basin is described in

C--109228
C-109228



terms of its surface-water hydrology, physiography,(fig. 1), which was completed by the federal govern-
and land use patterns, ment in 1950. The principal environmental use of

water for wildlife habitat requirements is the discharge
of sufficient fresh water to meet salinity criteria within

Surface-Water Hydrology the lower Sacramento River and parts of the San Fran-
cisco Bay-Delta estuary. Another important environ-

The Sacramento River drainage basin (fig. 1)mental constraint is to provide sufficient water at thecovers approximately 27,000 mi2 (70,000 km2) in
northern California. The total length of the Sacra- proper temperatures for migratory fishes. As an exam-

ple of the importance of this factor, the Bureau of Rec-
mento River is 327 mi (526 kin). The annual runoff
averages 16,960,000 acre-ft/yr (Anderson and others,

lamation recently completed (in May 1997) construc-

1997) making it the largest fiver in the state of tion of a temperature control device on Shasta Dam, at
a cost of about $83,000,000, that allows water to beCalifornia. The fiver is of utmost importance to the
released from different elevations in Shasta Lakeeconomy of California, providing irrigation water to
(California Department of Water Resources, 1998c).farms in the Sacramento and San Joaquin Valleys,

drinking water to cities in northern and southern The principal known input of metals down-

California, and most of the freshwater flow to the Sanstream of Shasta Dam is Spring Creek (fig. 1), which

Francisco Bay. The annual discharge of the Sacra-receives metal-laden acidic drainage from the inactive

mento River is partly dependent on the amount ofcopper-zinc mines at Iron Mountain. The Spring
snowpack in the mountainous regions of the basin andCreek Debris Dam (SCDD) was constructed in 1963
stormwater runoff throughout the basin. Because ofby the Bureau of Reclamation for the joint purpose of
the variable amounts of snowpack and the destructioncontrolling metal pollution from Spring Creek and to
caused by floods in low-lying areas, reservoirs haveprevent sediment and debris from interfering with the
been constructed to store water. These reservoirs weretailrace from the Spring Creek Power Plant (U.S.
built with the intention of providing a more stableEnvironmental Protection Agency, 1992). Water is

source of water for various uses and for flood control,released from the SCDD in one or two locations
The largest of these, Shasta Lake (fig. 1), was con-depending on the amount of discharge. Discharge less
stmcted between 1938 and 1944 by the federal than about 700 ft3/s is made from gates within the
government. The capacity of Shasta Lake is 4,552,000dam; discharge above this amount is made either
acre-ft. Lake Oroville (fig. 1) is the second largest entirely over the SCDD spillway or in some com-
reservoir in California with a capacity of 3,537,600bination of flow from the gates and over the spillway.
acre-ft. Lake Oroville is on the Feather River and wasThe amount of discharge is controlled by the Bureau
completed in 1968 by the state of California. of Reclamation so that, below Keswick Dam, certain
Reservoirs have also been constructed on many of thewater-quality objectives for metals are met according
other tributaries to the Sacramento or Feather Rivers,to a 1980 Memorandum of Understanding between the
especially within the Sierra Nevada drainage. NearlyBureau of Reclamation (then the U.S. Water and
all of the major rivers draining the Sierra Nevada andPower Resources Services), the California Department
the Coast Ranges on the west side of the basin areof Fish and Game, and the California State Water
regulated by some type of dam or control structure.Resources Control Board (U.S. Environmental

Flow on the Sacramento River is affected by Protection Agency, 1992). When the amount of water
reservoir releases, runoff, irrigation drainage, andin Spring Creek Reservoir exceeds 5,000 acre-ft (or
flood control. Reservoir releases are set by resourceabout 86 percent of capacity), there is the potential for
managers who need to balance the capacity of reser-an uncontrolled spill. Under those conditions, water
voirs for flood control and to supply water for irriga-may be needed from Shasta Lake or Whiskeytown
tion, urban, and environmental needs. The amount ofLake to dilute metal concentrations. Water from
water allocated to irrigation, urban, environmentalWhiskeytown Lake is supplied through the Spring
needs, and other uses is determined in part by reservoirCreek Power Plant.
storage. The principal environmental needs involve The maximum probable impact scenario, insofar
controlling salinity in the Bay-Delta, meeting temper-as impact on fresh-water resources, is when a wet year
ature requirements for migratory fishes, and control-follows a dry year. For example, in 1992-1993,
ling metals concentrations below Keswick Dam dilution water was needed for an early season storm

8 Metals Transport In the Sacramento River, Callfomla, 1996-1997. Volume 1: Methods and Data
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that caused an uncontrolled spill from Spring Creekexceeds 55,000 ft3/s on the Sacramento River at
Reservoir at a time when Shasta Lake was relativelyVerona. It is necessary to take water out of the river at
empty. During January 1993, approximately 100,000that location because of decreasing channel capacity
acre-ft of water was released from Shasta Lake at adownstream. That water is then diverted to the San
time of year when this water could not be recapturedFrancisco Bay-Delta Estuary. Water may also be taken
downstream during a year when farmers did not out of the Sacramento River at Sacramento and
receive their full allotment of irrigation water (Richarddiverted to the Yolo Bypass.
Sugarek, U.S. Environmental Protection Agency, oral In the upper part of the basin, the mean annual
commun., 1994). Metal-laden, acidic water from discharge of the Sacramento River above Bend Bridge
Spring Creek mixes with dilute water from near Red Bluff is 12,790 ft3/s for the period of record
Whiskeytown Lake (released from the Spring Creekfrom 1964 to 1996 (Anderson and others, 1997). The
Power Plant) in the Spring Creek arm of Keswick mean annual discharge of the Sacramento River at
Reservoir (fig. 1). Neutralization of the acidic waterColusa is 11,460 ft3/s for the period of record from
upon dilution in this mixing zone has caused extensive1946 to 1996 (Anderson and others, 1997). The mean
precipitation of hydrous iron and aluminum oxides,annual discharge for the Sacramento River at Verona
some of which flocculate and settle in the Spring increases to 19,620 ft3/s for the same period of record.
Creek arm (Nordstrom and others, 1999) and some ofThe mean annual discharge of the Sacramento River at
which remain in suspension and are transported intoFreeport, in the lower part of the basin, is 23,410 ft3/s
the main channel of Keswick Reservoir. From for the period of record from 1949 to 1996 (Anderson
Keswick Reservoir, these metals may be transportedand others, 1997). The Feather River is the largest
downstream of Keswick Dam in the Sacramento River.tributary to the Sacramento River. The mean annual

Agricultural use of water is the highest singledischarge of the Feather River near Gridley, which is
category of use in the Sacramento River Basin. Inlocated downstream of Lake Oroville, is 4,852 ft3/s for
1990, for example, agiculture accounted for 58 the period of record from 1969 to 1996 (after the com-
percent of the water use in the basin and environ-pletion of the dam on Lake Oroville). The Yuba River
mental needs accounted for 32 percent (Californiais the largest tributary to the Feather River and has a
Department of Water Resources, 1993). Urban andmean annual discharge of 2,372 ft3/s for the site at
other uses accounted for the remaining 10 percent ofMarysville for the period of record from 1970 to 1996.
the allocations. Stormwater runoff or snowmelt takesThe other large tributary to the Sacramento River is
place in late fall through spring in response to rain inthe American River, which has a mean annual dis-
the lowland areas and snowmelt in the mountains,charge of 3,715 ft3/s (just below Folsom Lake) for the
Irrigation water is supplied by reservoir releases orperiod of record from 1956 to 1996. The dam on
ground water pumping from late March to September.Folsom Lake was completed in 1955.
Irrigation runoff is an important component of flow in Hydrographs during the study period (July
the summertime. Two drains that discharge a consid-1996-June 1997) for several of the sampling sites used
erable volume of irrigation runoff are the Colusa Basinin this study are shown in figure 2A through 2/. The
Drain and the Sacramento Slough (fig. 1). 1996-1997 water year was characterized by a major

Flood control efforts have significantly changedflooding event in late December 1996 and early
the channel morphology and flow characteristics of theJanuary 1997 that severely affected the Central Valley
Sacramento River. Because of recurring flooding, of California, particularly along the Yuba, Feather,
especially in urbanized areas such as Sacramento, theCosunmes, and Mokelumne Rivers, which exped-
Sacramento River channel has been modified to enced numerous (approximately 30).failed levees
accommodate high flow or to divert water out of the(Hundchs and others, 1998). Several feet of snowfall
main channel. Channel modifications include artificialin the Sierra Nevada in mid-to-late December was
levees. Flow control is partly accomplished by a seriesfollowed by several inches of warm rain that melted
of weirs that remove water from the main channel andthe previously accumulated snow, causing torrential
divert that flow onto agricultural land. The flow is runoff in some areas that experienced events in excess
routed to a region called the Yolo Bypass, at a pointof the "100-year flood." In the northern end of the
just upstream of the Sacramento River at Verona (fig.Sacramento Valley, the rainfall and streamflow
1). Water discharges to the Fremont Weir when flowpatterns were less anomalous. For example, during
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Figure 2. Hydrographs showing daily mean discharge for the period July 1, 1996, to June 30, 1997, for nine sites in the Sacramento River Basin, California.
California Department of Water Resources (1998a) forA; California Department of Water Resources (1998b) for B; U.S. Geological Survey (1998) for C, D, E,
F, and G; and Bureau of Reclamation (1998, written communication) for H and L



early lanuary 1997, peak flows at 17 gaged stations onPhysiography
streams in Shasta County and Tehama County had

The Sacramento River drainage basin can berecurrence intervals ranging from 2 to 61 years with a
median of 21 years (Huurichs and others, 1998). In divided into seven regions that are based on physio-

contrast, numerous streams in the southern part of thegraphy (fig. 4). These physiographic provinces are

study area had peak flows corresponding to 1-in- 100 largely based on geologic factors, including rock types

year events or more (Hundchs and others, 1998). Forand tectonic setting. The provinces are the Sacramento

example, 18 gaged streams in El Dorado County (in Valley, the Klamath Mountains, the Coast Ranges, the
Modoc Plateau, the Cascade Mountains, the Sierrathe American River watershed) had peak flows with Nevada, and the Sacramento-San Joaquin Delta. The

recurrence intervals that ranged from 3 to 270 years Sacramento Valley and the Sacramento-San Joaquin
with a median of 98 years. Flows from Shasta and Delta are the low-lying parts of the basin. For a more
Keswick dams were held back markedly in early complete description of the geology of these zones,
January to minimize downstream flooding, the reader is referred to reports by Bailey (1966) and

Discharge data from several gaging stations andby Norris and Webb (1990).
dams in the study area are plotted as daily mean dis-
charges in figure 2. The data from Shasta and Keswick
dams are from the Bureau of Reclamation, or BOR ~nd Use

(California Department of Water Resources, 1998a,b).
The major land uses in the Sacramento RiverHydrographs for the Sacramento River gaging stationsBasin are agriculture, forestry, urban development,

at Bend Bridge, Colusa, Verona, and Freeport, and for
and mining. Mining is discussed in greatest detail inthe Yolo Bypass are based on published data from thethis report because of the potential for water quality

USGS (U.S. Geological Survey, 1998). The data for degradation from acid-mine drainage and the potential
the Spring Creek Debris Dam outflow and the for mercury transport from mercury and gold (Au)
Whiskeytown Lake discharge through the Spring mines.
Creek Power Plant were provided by the BOR (Valerie
Ungvari, Bureau of Reclamation, written commun.,

Minino
March 12, 1998).

Monthly rainfall data during 1996-1997 at Metals have been mined from locations in the

Shasta Dam, Redding, and Sacramento are comparedKlamath Mountains, the Sierra Nevada, and the Coast

with long-term monthly average rainfall data in Ranges provinces. The West Shasta mining district,

figure 3 (National Oceanic and Atmospheric located in the Klamath Mountains near Shasta Lake,

Administxation, 1996, 1997a-f). Despite their contains several massive sulfide copper-zinc deposits
with historic production. The massive sulfide depositsproximity, there is generally higher annual rainfall at

Shasta Dam (61 in./yr) compared with Redding consist of millions of tons of the minerals chalcopyrite

(33.5 in./yr). This difference was even greater in the (CuFeS2), sphalerite [(Zn,Fe,Cd)S], and pyrite (FeS2)

data from the 1996-1997 water year. For example, inhosted by hydrothetmally altered volcanic rocks with
minimal capacity for neutralization of sulfuric acid

December 1996, Shasta Dam had about three times as(H2SO4) solutions formed during weathering. These
much rainfall as Redding. The rainfall data (fig. 3) metal deposits formed during the Devonian Period
show that the 1996-1997 water year was characterized(approximately 400 million years ago) when sulfide
by much higher than normal rainfall in the early part minerals were deposited from sea-floor vents presum-
of the wet season (December and January), followed ably analogous to active "black smokers" found at
by much lower than normal rainfall during February mid-ocean ridges and in back-arc basins (Morton and
through April. Despite the extensive flooding in manyothers, 1994; Barrie and Hannington, 1999). Mine
parts of the Sacramento River Basin, the 1996-1997 wastes and acid discharges from historic mining of
water year ended up close to average with regard to these massive sulfide deposits has resulted in acid
total precipitation in many areas because there was mine drainage that has caused extreme metal contam-
very little if any rain from mid-January to May, duringination in several northern California streams,
what is normally a very wet period, including Boulder Creek, Slickrock Creek, Spring
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30
Creek, Little Backbone Creek, and Retting, CA ~ Precipitation
West Squaw Creek (Nordstrom and ~ 25 - ~ Average precipitation
others, 1977).

t--

Gold was also mined in the i=_- 20 -
Klamath Mountains; this province is ._~
second only to the Sierra Nevada for
gold production in California (Norris i~-o 15 -
and Webb, 1990). Placer gold was
recovered from modern and ancient
stream deposits both in the Klamath

5
Mountains and the Sierra Nevada.
"Lode" gold (or hardrock) also was
mined both in the Klamath Mountains

0
Dec. Jan.July Aug. Sept. Oct. Nov. Feb. March April May June

and in the Sierra Nevada foothills 1996 1997
region, known as the Mother Lode. At
least 107 million ounces of gold have        30

Shasta Dam, CA                  ~ Precipitation
been recovered from the Mother Lode

,o ~ Average precipitation
~ 25(Norris and Webb, 1990). From the

1849 gold rush undl the early 1900s,     .=-
-~- 20the dominant process used for gold

recovery was mercury amalgamation
(Bradley, 1918). The mercury used for ~c~ 15
gold processing was mined in the
Coast Ranges of California. Residual~ 10
mercury from gold processing
operations has contaminated ~ 5
streambed sediments within the Sierra
Nevada and downstream locations 0

July Aug. Sept. Oct. Nov. Dec. Jan. Feb. March April May June
(Hunerlach and others, 1999). Elevated
mercury concentrations in benthic 1996 1997

invertebrates and fish have been shown 3o
in some Sierra Nevada streams Sacramento, CA ~ Precipitation

~ ~ Average precipitation(Slotton and others, 1997a) and in the ~, 25 -
Cache Creek watershed, which is
heavily impacted by mercury mining.=- 20 -
and processing activities (Slotton and
others, 1997b). ~_ 15

The location of mines in these
different physiographic zones relates to o.lO
the potential for trace metal transport
from past or present mining operations,~ 5
or from natural sources, such as
springs, associated with the minera- 0
lized areas. The locations of historic July Aug. Sept. Oct. Nov. Dec. Jan. Feb. March April May June

copper, lead, and zinc mines are shown 1996 1997
in figure 5, and the locations of gold Figur~ 3. Histograms showing monthly precipitation for the period July
and mercury mines are shown in 1996 to June 1997 and long-term monthly averages for three sites in the
figure 6. Sacramento River Basin, California.
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Rgum 4. Map of physiographic provinces for the Sacramento River Basin, California.
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Figere 5. Map showing historic copper, lead, and zinc mines in relation to other selected features in the Sacramento
River Basin, California.
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Figure 6. Map of historic gold and mercury mines in relation to other selected features in the Sacramento River
Basin, California.
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Other Land Uses of sites, samples are collected for pesticide or volatile

Other (nonmining) land uses of the Sacramentoorganic chemical analyses, or both. Additional

River Basin are shown in figure 7. The Sacramentosamples, such as those for trace metals, are collected if
additional funding has been appropriated. Data isValley floor (figs. 1, 4, and 7) is the major agricultural

region of the basin. Row crops are predominant in theaggregated at the national level, where attention is

southern Sacramento Valley and grazing is an impor-currently directed to the concentrations and trends

tant activity in the northern valley. Rice is one of thedetected in nutrients, pesticides, ecology, volatile

most important crops of the Sacramento Valley. Riceorganic chemicals, and trace elements. In the NAWQA

production involves the creation of temporary wet-Program, sampling sites on rivers are selected on the
basis of natural features of the environment, such aslands. Pest control in these temporary wetlands

includes the use of copper compounds, such as copperphysiography, and of anthropogenic factors such as

sulfate, for the control of algae. Land cover in most ofland use. Consideration in sampling site selection also
is given to the subsequent data interpretation,the mountainous areas of the basin is principally

forest. The types of forests in the various locationsincluding the capability to provide a mass balance for

were described in detail by Schoenherr (1992). various constituents in the watershed and to complete
biological assessments at or near the water-quality
sampling sites.

Ongoing Studies--NAWQA Program
Basic Fixed Sites

One of the goals of the NAWQA Program is to
investigate and describe the status of, and trends in, theTwelve river sites were chosen as basic fixed
water quality of the nation’s streams and ground water,sites in the Sacramento River Basin for the NAWQA
Conceptual details of the program were given by project. Four sites were chosen on the Sacramento
Hirsch and others (1988). A total of 59 NAWQA studyRiver: the Sacramento River above Bend Bridge near
units throughout the United States are assessing waterRed Bluff, the Sacramento River at Colusa, the
quality in basins representing more than 75 percent ofSacramento River at Verona, and the Sacramento River
the nation’s water use. The environmental setting andat Freeport (fig. 8). The Bend Bridge site was selected
study design of the NAWQA study unit in the because it is the northernmost location, below Shasta
Sacramento River Basin are described by DomagalskiLake, that met applicable national NAWQA criteria. It
and others (1998). The study design includes a was suspected that impacts of acid mine drainage from
network of basic fixed sites that are monitored Iron Mountain Mine, via Spring Creek, might be
monthly for water quality and a network of sites wheredetectable at this site. The Colusa site was chosen
streambed sediment and biological tissues are sampledbecause it is centrally located in the basin, it is
on a less frequent, synoptic basis. The sites selectedsufficiently downstream of Spring Creek, such that the
for these monitoring activities are described in moreeffects of acid mine drainage are less likely to be
detail below, detected, and it is upstream of both drainage from the

The NAWQA Program is designed to provide Sierra Nevada and most of the agricultural drainage of
continuing documentation of the quality of the riversthe Sacramento Valley. The Verona site is just down-
and ground water in major basins throughout the stream of the confluence with the Feather River, one of
United States. Investigations at individual basins arethe major streams draining the Sierra Nevada. The site
designed for a 10-year cycle. As part of the NAWQAis also just downstream of the location where much of
Program, rivers are sampled for a period of 2 yearsthe agricultural drainage of the Sacramento Valley
during part of that 10-year cycle. The sampling takesdrains to the Sacramento River. The Freeport site was
place at predetermined monthly intervals and in chosen as a basic fixed site because of its downstream
response to hydrological conditions such as storm-location. Water-quality samples at that site provide an
water runoff. Water-quality samples collected at overall indication of multiple sources of constituents
NAWQA sites are analyzed for a suite of constituents,to the Sacramento River and also provide an indication
including major cations and anions, nutrients, of the quality of water entering the San Francisco
dissolved organic carbon, and general water-qualityBay-Delta Estuary.
parameters such as pH, dissolved oxygen, specific Three streams draining the Sierra Nevada were
conductance, temperature, and alkalinity. At a subsetselected as basic fixed sites for the NAWQA study
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Figure 7. Map showing agricultural and other nonmining land uses in the Sacramento River Basin, California.
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trot: the Feather River near Nicolaus, the Yuba River of the Yuba River, near the confluence with the Feather
near Marysville, and the Am~rican River in River. Two NAWQA basic fixed sites were chosen on
Sacramento (Domagalski and others, 1998). The streams draining agricultural regions in the
chosen locations on these streams are either near the Sacramento Valley: the Colusa Basin Drain and the
confluence with the Sacramento River, or in the case Sacramento Slough. Two additional streams were

121°

122°

EXPLANATION

[] Sacramento River drainage basin
~/~ Iron Mountain mine
i~..~i Valley floor
~-=] Yolo Bypass 123°

...... Tunnel and penstock
@ Sample site
[] NAWQA basic fixed site

SITES SAMPLED
1. Sacramento River below Shasta Dam
2. Sacramento River below Keswick Dam
3. Sacramento River at Rodeo Park ne
4. Sacramento River above Churn

Creek near Anderson
5. Sacramento River at Balls Ferry
6. Sacramento River above Bend Bridge

near Red Bluff
7. Sacramento River at Tehama
8. Sacramento River at Colusa
g. Sacramento River at Verona
10. Sacramento River at Tower Bridge
11. Sacramento River at Freeport                                      ~9
12. Flat Creek near Keswick
13. Spring Creek below Spring Creek Debris

Dam near Keswick
14. Spring Creek below Iron Mountain Road near Keswick

nto

15. Whiskeytown Lake at Spring Creek Power Plant t 0 20 40 MILES

near Keswick
16. Keswick Reservoir, Spring Creek Arm, near Keswick

0 20 40 KILOMETERS

17. Cottonwood Creek near Cottonwood
18. Colusa Basin Drain at Road 99E near Knights Landing
19. Yolo Bypass at 1-80 near West Sacramento

Figure 8. Map showing sampling sites in the Sacramento River Basin, California.
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~lected: Cache Creek, which drains a part of the for the collection and processing of water, sediment,
Coast Ranges with considerable mercury mining, andand biological samples. The analytical procedures that
Arcade Creek near Del Paso Heights, an urban stream,were used in the field and the laboratory are also

One distributary site, the Yolo Bypass at discussed.
Interstate 80 near West Sacramento, also was selected.
As discussed previously, water flows in the Yolo Site Selection and Sampling ScheduleBypass only during wet years and primarily during the
winter months. It is necessary to sam_pie the Yolo Samples of water, colloids, streambed sediment,
Bypass at Interstate 80 near West Sacramento to and caddisfly larvae were taken at 19 different sites for
understand the transport of metals and other constit-this study (fig. 8), though each type of sample was not
uents from the Sacramento River to the Bay-Delta.necessarily taken at each site. Table 1 shows the dates

of sampling for each type of sample at the various
StTeambed Sediment and Tissue Sites sample sites, along with distance from the fiver mouth.

In addition to the twelve basic fixed sites
selected for monthly monitoring of water quality, anWater Sampling
additional set of six sites was selected for the samplingWater sampling sites for this study included six
of streambed sediment and tissue of aquatic organismsprincipal sites along the mainstem Sacramento River,
as part of the NAWQA Program. The aquatic plus the Yolo Bypass, a distdbutary site that receives
organisms collected for tissue analyses were the Asianwater from mainstem Sacramento River for flood
clam, Corbiculafluminea, and bottom feeding fish control during high-flow conditions (fig. 8). On one
such as the common carp, Cyprinus carpio. The Yolosampling trip during extreme high-flow conditions, an
Bypass at Interstate 80 near West Sacramento (a basicalternate site was chosen at one of the mainstem
fixed site) was not sampled for streambed sediment orlocations for logistics reasons. Six tributaries to the
tissue of aquatic organisms because it was dry at theSacramento River also were sampled, focusing on the
time of sampling. The other 11 basic fixed sites wereSpring Creek area near Keswick Reservoir. The
sampled for streambed sediment and tissue, making aindividual water sampling sites and the rationale for
total of 17 sites. These additional sites are the their selection are discussed in the following sections.
McCloud River, the Cottonwood Creek near
Cottonwood, the Deer Creek near Vina, the Jack

Sacmmemo River and Yolo Bypass SitesSlough near Jack Slough Road, and the Stony Creek
below Black Butte Dam (Domagalski and others, One of the principal objectives of this study was
1998). Samples of streambed sediment and tissue ofto assess metal loads along the mainstem of the
select aquatic organisms were collected initially inSacramento River from Shasta Dam to Freeport
October 1995 for the determination of trace elements(fig. 1). The four mainstem basic fixed sites from the
and hydrophobic organic contaminants (MacCoy andNAWQA study--Sacramento River above Bend
Domagalski, 1999). Results of follow-up samplingBridge near Red Bluff, at Colusa, at Verona, and at
during 1997 and 1998 will be presented in a Freeport (fig. 8, table 1, sites 6, 8, 9, and 11, respec-
subsequent report, tively)---were selected for detailed trace-metal anal-

ysis. In addition, two other mainstem sites on the
Sacramento River upstream from the Bend Bridge site

Study Design: Field and Laboratory Methods were chosen for detailed sampling of water and
colloids: the Sacramento River below Shasta Dam and

Charles N. Alpers, Howard E.Taylor, David A. below Keswick Dam (fig. 8, table 1, sites 1 and 2). All
Roth, Daniel J. Cain, James W. Ball, Daniel M. six of these mainstem sites were sampled during five
Unruh, and Peter D. Dileanis of the six sampling periods (July, September,

November, and December 1996, and May-June 1997).
This section describes the design of the Sacra- Water samples also were taken from mainstem

mento River metals transport study and the field andSacramento River sites below Keswick Dam, above
laboratory methods used. The site selection and sam-Bend Bridge, and at Colusa during the sixth (fifth
piing schedule are discussed, including methods usedchronologically) sampling period, which corresponded

Site Selection and Sampling Schedule 19

C--109240
C-109240



Table 1. Sampling sites along the Sacramento River showing distance from river mouth and dates of sampling for various media

[Dist., distance from river mouth. DD, Debris Dam; PP Power Plant; Jan., May, and June samples taken in 1997; all other months in 1996. Bold denotes field replicate samples taken
and analyzed; italics denote sequential extraction analysis for speciadon of colloids; blank cells indicate no samples taken]

I Media Sampled
Dist. River Mileii

Colloids Streambed Hydropsyche(kilometer}I Water (speclation in italics) Sediment Larvae
SACRAMENTO RIVER SITES

July, Sept., Nov., Dec.,
1. Sacramento River below Shasta Dam 311 (500) July, Nov., Dec., May

May "
July, Sept., Nov., Dec.,

2. Sacramento River below Keswick Dam 302 (486) July, Nov., Dec., Jar~, MayJan.,May
3. Sacramento River at Rodeo Park near Redding 298 (479) Oct. Oct.
4. Sacramento River above Chum Creek near Anderson 285 (459) Oct. Oct.
5. Sacramento River at Balls Ferry 276 (444) OCt. Oct.

July, Sept., Nov., Dec.,
6. Sacramento River above Bend Bridge near Red Bluff      258 (415)                             July, Sept., Nov., Dec., Jan., May     OCt.         Oct.jan. May

7. Sacramento River at Tehama 229 (368) Oct. Oct.
July, Sept., Nov., Dec.

8. Sacramento River at Colusa 143 (230) Jan., June July, Sept., Nov., Dec., Jan., June Nov.

July, Sept., Nov., Dec.,
9. Sacramento River at Verona                           78 (126)                               July, Sept., Nov., Dec., June      Nov.June
10. Sacramento River at Tower Bridge 59 (95) Jan. JarL

July, Sept., Nov., Dec.,
11. Sacramento River at Freeport 46 (74) June July, Sept., Nov., Dec., June Nov.

TRIBUTARY SITES
12. Flat Creek near Keswick 304 (489) Dec., May
13. Spring Creek below Spring Creek DD near Keswick 303 (488) Dee., May Dec., May

14. Spring Creek below Iron Mountain Road near Keswick303 (488) Jan. Jan.
15. Whiskeytown Lake at Spring Creek PP near Keswick 303 (488) Dec., May

July, Sept., Nov., Dec.,          July, Nov., Dec., May
16. Keswick Reservoir, Spring Creek ann, near Keswick 303 (488) May ¯

17. Cottonwood Creek near Cottonwood 273 (439) Oct., June Oct.
18. Colusa Basin D~.’n at Road 99E near Knights Landing90 (145) June June

DISTRIBUTARY SITE
19. Yolo Bypass at 1-80 near West Sacramento

l 83(134)[
Jan. [ Jan"



to ~r~tr~m~1~/high flows associated with the New Spring Creek was sampled on three occasions
Year’s flood event of early January 1997. No extreme(December 1996, January 1997, and May 1997)
high-flow samples were taken at the sites below Shastabetween the SCDD and the discharge point to the
Dam, at Verona, or at Freeport for logistics reasons, Spring Creek arm of Keswick Reservoir. The site
such as limited boat access and unsafe fiver named "Spring Creek below Spring Creek Debris
conditions. Dam near Keswick" (fig. 8, table 1, site 13) corre-

During the flood conditions of early January sponds to the concrete weir that receives water from

1997, the flow regime of the Sacramento River near the outlet works of SCDD. This was the sampling
Sacramento was sufficiently different that sampling inlocation in December 1996 and May 1997. During

the lower part of the fiver was done at different January 1997, the Spring Creek samples were taken at
the site named "Spring Creek below Iron Mountainlocations. Because of the magnitude of the flow, a

large part of the river flow was diverted to the Yolo Road near Keswick" (fig. 8, table 1, site 14) so that the

Bypass by way of the Fremont weir (fig. 8). Therefore, discharge from the SCDD spillway and other runoff

a composite sample consisting of thirty vertical from areas near the SCDD would be included.

intervals was collected from the Yolo Bypass at Samples were taken of Whiskeytown Lake
Interstate 80 (fig. 8, table 1, site 19). Also during this water from the SCPP near Keswick in December 1996
extremely high-flow period, the Sacramento River, and May 1997. Under some conditions, the discharge
south of its confluence with the American River, from the SCPP represents most of the flow in the
consisted mainly of water from the American River Spring Creek arm of Keswick Reservoir. The water

because most of the flow from the mainstem samples were taken from a spigot off a turbine housing
Sacramento River was diverted to the Yolo Bypass. on the lowest level of the power plant. No sample was

During these conditions, boat access to certain parts oftaken during early January 1997 because discharge

the Sacramento River was limited or deemed unsafe,through the SCPP was minimal at that time.

In lower-flow conditions, the Freeport site is routinely The Flat Creek near Keswick site is located near
sampled by boat; the nearby bridge has been deemedthe confluence of Flat Creek and Keswick Reservoir.
unsafe for bridge-based sampling because of narrow Flat Creek is a tributary to Keswick Reservoir
traffic and pedestrian lanes. In January 1997, boat approximately 1.5 km upstream from the Spring Creek
access at Freeport was not possible; therefore, the arm of Keswick Reservoir (fig. 8, table 1, site 12).
mainstem Sacramento River was sampled at Tower Construction of a diversion of upper Spring Creek into

Bridge, near downtown Sacramento, located 21 km Flat Creek was completed in December 1990 (U.S.

(13 mi) upstream (fig. 8, table 1, site 10). Environmental Protection Agency, 1992). This
diversion carries up to 600 fta/s of relatively
uncontaminated water from upper Spring Creek toTributary Sites
reduce the flow into Spring Creek Reservoir. It is

The tributary best known as a source of metals known that metals contaminate upper Spring Creek
to the Sacramento River is Spring Creek (figs. 1 and because of the Stowell Mine, a copper-zinc mine
8). During five of the six sampling periods for this similar in geology to Iron Mountain; but because the
study (all except January 1997), a sample was taken inmine is considerably smaller in terms of deposit size
the Spring Creek arm of Keswick Reservoir (fig. 8, and production, the contamination is relatively
table 1, site 16). The sampling point for site 16 was insignificant (Kinkel and others, 1956).
approximately 100 m downstream of the mixing zone The Flat Creek drainage also includes the
of Spring Creek and the tailrace from the Spring CreekMinnesota Flats site, which was a di.’sposal area for
Power Plant (SCPP) (water from Whiskeytown Lake) high-pyfite mill tailings from the Minnesota copper
(figs. 1 and 8). At this site, the flow from these flotation mill, which operated from about 1914 to
tributaries was relatively well mixed horizontally, in a1942 (U.S. Environmental Protection Agency, 1992).
constricted part of the Spring Creek arm where the During 1988, the tailings (approximately 28,000 yd3)
influence from water released at Shasta Dam was were excavated and deposited in the Brick Flat Pit near
extremely unlikely. It was assumed that the dissolvedthe top of Iron Mountain, effectively eliminating this
and colloidal fractions of the water column were well source of pollution (U.S. Environmental Protection
mixed vertically at this location. Agency, 1992). Also, since 1994, a lime neutralization
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plant has been located at the Minnesota Fiats site. Thislarvae (table 1). The purpose of sediment sampling
plant treats drainage from the Richmond and Lawsonwas to investigate possible correlations of trace metal
portals on the Boulder Creek side of Iron Mountain, aschemistry between sediment, water, and biota at
well as water pumped from the Old mine and Numberselected sites.
8 mine workings on the Slickrock Creek side of Iron Additional suitable sites for caddisfly larvae
Mountain. The treated water is discharged to Spring collection could not be found between Keswick Dam
Creek so that, under normal operating conditions, and Shasta Dam (namely, in Keswick Reservoir) or in
there is no metal loading to Flat Creek associated withthe Sacramento River downstream of Tehama because
operation of the treatment plant. Nevertheless, Flat of the lack of a suitable habitat, such as riffle zones. In
Creek carries the second largest metal loading to addition, an attempt to collect additional caddisfly
Keswick Reservoir, behind Spring Creek (John samples in June 1997 was unsuccessful in the main-
Spitzley, CH2M Hill, Redding, California, written stem Sacramento River at the sites sampled previously
commun, to Richard Sugarek, U.S. Environmental in October 1996 because of relatively high-flow
Protection Agency, 1997). conditions.

Flat Creek was sampled near its confluence with
Keswick Reservoir during December 1996 and May
1997 (table 1). During early January 1997, flood Methods for Sample Collection and Field
conditions had caused scouring of a bridge where IronMeasurements
Mountain Road crosses Flat Creek. The upper Spring

This section describes the methods of collectionCreek Diversion was temporarily shut down while the
for samples of water, sediment, and caddisfly larvae.bridge was repaired. Although there was some flow in

Flat Creek associated with its original watershed, theAlso discussed are methods used for field measure-

metal loadings were probably much lower than wouldmeats, including pH, specific conductance, and

have been the case if the diversion had been operating,dissolved oxygen.

Therefore, Flat Creek was not sampled during the
January 1997 sampling period. Water Sampling

The Colusa Basin Drain was sampled to The Sacramento River metals transport study
represent agricultural drainage from an area with and the concurrent NAWQA study used somewhat
active rice production. Substantial amounts of copperdifferent procedures for the collection and processing
sulfate are added to rice fields periodically to suppressof water samples. The metals transport study used pro-
algae and other pests. This site was sampled monthlytocols developed by the USGS’s National Research
during 1996 as a basic fixed site in the NAWQA Program (NRP) in water resources, under the direction
Program, and showed elevated copper concentrationsof Dr. Howard E. Taylor. Both the NAWQA and the
during June of that year, a period when the rice fieldsNRP procedures are described in this report, although
were draining. The Colusa Basin Drain site was much of the NAWQA data will be reported elsewhere.
sampled with the additional trace metal protocols forThe water sampling collection methods are described
this study in June 1997 to evaluate the potential in this section, and the processing methods are
occurrence of metals and their manner of transport atdescribed in a later section.
this location during drainage of the rice fields.

NAWOA Protocols
Streambed Sediment and Caddisfly Larvae Sampling At the four basic fixed sites on the mainstem

Streambed sediment was sampled (table 1) at Sacramento River (Bend Bridge, Colusa, Verona, and
each of the four basic fixed sites on the Sacramento Freeport), the NAWQA Program collected monthly
River (Bend Bridge, Colusa, Verona, and Freeport). samples using a D-77 depth-integrating sampler
Four additional sites on the mainstem Sacramento (Horowitz and others, 1994) with the equal-width-
River between Redding and Tehama (Rodeo Park, increment method (Edwards and Glysson, 1988). The
Chum Creek, Balls Ferry, and Tehama; fig. 8, sites 3,D-77 sampler (see sketch in fig. 3 in Appendix 1) is
4, 5, and 7) and one tributary (Cottonwood Creek, suspended from a boat or bridge using a pulley and
fig. 8, site 17) also were sampled for streambed winch with hand crank. The sampler consists of a 3-L
sediment in conjunction with sampling for caddisfly polytetrafluoroethylene (PTFE, a variety of Teflon)
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bottle with a PTFE nozzle that is designed to transmitsaturation using the air-calibration-in-water method
water in an isokinetic manner. (Note that two varieties(Shelton, 1994). Barometric pressure was measured
of Teflon were used in this study, PTFE and perfluoro-with a hand-held barometer at the time of each dis-
alkoxy, or PFA.) In isokinetic sampling, the water solved oxygen measurement so that the saturation
enters the sampler at the same velocity as the watervalue could be computed. Field values of specific
flowing near the sampler to ensure that concentrationsconductance and pH were determined using raw
of suspended sediment particles are representative of(unfiltered) subsamples from the cone splitter. Specific
concentrations in the water sampled. The 3-L bottle isconductance was determined using a Cole Parmer
housed in the bronze body of the D-77; the bronze isconductivity meter (model number 1481-60). Field
coated with epoxy paint to eliminate potential contam-values of pH were measured using an Orion meter
ination. The D-77 is considered to he rated as iso- (model number 250A) with a liquid-filled Triode
kinetic to a depth of 15 ft, and to a maximum riverelectrode. Specific conductance and pH standards in
velocity of about 4 ft/s (Shelton, 1994). the range of the unknown samples were used to

The D-77 sampler was raised and lowered at acalibrate the meters (Shelton, 1994). Laboratory
constant rate, sufficiently fast to ensure that the 3-Ldeterminations of specific conductance and pH were
bottle did not completely fill. Several equally spacedalso made by similar methods on separate raw sub-
locations were sampled in a cross-section of the riversamples. Alkalinity determinations made on 50-mL
and the volume collected in each vertical pass wassubsamples of filtered (0.45-~tm capsule filter) water

from the cone splitter were based on titrationsrecorded. For the purposes of the NAWQA Program, a
total volume of about 9 L was generally collected inperformed with a digital titrator and 0.16 Normal (N)

sulfuric acid. In general, two separate alkalinity titra-three separate 3-L PTFE bottles, which were pro-
cessed using a PTFE cone splitter, as described in thetions were done for each sample, each using 50 mL of
following section on Sample Processing. filtered water. The titration results were computed

The NAWQA project used a grab method for theusing the Gran titration method (Buffer, 1982).

collection of water samples for mercury, dissolved
organic carbon, and suspended organic carbon USGS’s NRP Ultmtrace Element Protocol
analyses. A single 3-L PTFE bottle and D-77 nozzle At the four basic fixed NAWQA sites on the
was dedicated to collection of the grab samples, whichSacramento River, water sample collection for the
were taken generally from a single depth-integratedconcurrent metal transport study was also performed
vertical interval located near the center of the river,using equal-width increment methods. In cases where
The mercury grab samples were transferred immedi-the D-77 sampler was used, either from a boat or a
ately to acid-cleaned PTFE bottles, preserved withbridge, the additional samples were taken in a similar
approximately 5 mL of 50 percent hydrochloric acidmanner as in the NAWQA study. During July 1996, a
(HC1), and then closed tightly with a wrench, chilled,modified D-77 sampler was used, in which a collaps-
and shipped to a USGS laboratory in Madison, ible PTFE bag was inserted into a perforated 3-L
Wisconsin for analysis of total mercury. In some cases,polyethylene bottle (Kelly and Taylor, 1996). During
water samples for monomethylmercury (MMHg) werethe July 1996 sampling period, trace metal samples
taken also. Results for mercury and monomethyl-were composited in acid-washed 8-L PTFE-lined
mercury from the NAWQA project will be presentedstainless-steel chums. Details of the water (composite
in a separate report, water and grab water) and colloid sample collection

Measurements were made of field water-qualityfor each sample taken in this study are given in tables
parameters according to NAWQA protocols (Shelton,2-4. For all other sampling periods (September 1996
1994). Temperature was measured in place using anthrough May-June 1997), water samples for the metal
ASTM-calibrated thermometer (Cole Parmer modeltransport study were collected by using either the
number 90201-10) that was placed about 10 cm belowstandard D-77 sampler or PTFE tubing with a
the water surface; temperature readings are consideredpefistaltc pump.
accurate to within 0.2°C. Dissolved oxygen was Samples taken from September 1996 to June
determined in place using a probe with a thin 1997 generally were composited in an acid-washed
permeable membrane. The dissolved oxygen meter20-L PTFE-lined stainless-steel chum. At the four
(YSI model number 57) was calibrated at 100 percentbasic fixed NAWQA sites, the pumping was done at
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the same equal-width stations at which concurrent Shasta Dam was also taken from the bridge using a
NAWQA samples were taken. Volumes yielded by the D-77 sampler (table 2).
D-77 sampler during the NAWQA sampling were used The sampling point for the site below Keswick
to determine the volume needed from each station toDam also was on the right bank at a point about 100 m
achieve a width-integrated sample. At the Spring from the dam, a location that is also used routinely for
Creek arm site, horizontal integration was achieved bysample collection by the BOR. During January 1997,
moving the boat from side to side across the full widththe USGS sample was taken concurrently with one by
of the flow channel (about 10 m). Some degree of the BOR for comparative purposes.
vertical integration for pumped samples was achieved The sampling from Spring Creek also was
in the upper 0.2 to 2.5 m of the river by placing the accomplished using PTFE tubing from the shoreline.
PTFE tubing inside a 3-m length of 5-cm-diameter At the site "below SCDD;’ samples were pumped

rigid polyvinyl chloride (PVC) pipe. The PTFE tubingfrom a point on the right bank, about 10 m upstream

was taped in place using nonmetallic, white duct tapefrom the concrete V-notch weir. At the Spring Creek

so that it protruded about 30 cm beyond the end of thesite "below Iron Mountain Road;’ samples were

PVC pipe. The tubing-pipe assembly was moved pumped from a point on the right bank about 50 m

vertically in the river from the bow of the boat with the downstream from the culvert that passes under Iron
Mountain Road.tubing pointed upstream, so that the water collected

had minimal (if any) contact with the PVC pipe. Field The water sample taken from the Yolo Bypass at
Interstate 80 in January 1997 was collected using aand equipment blanks were performed on these
D-77 sampler. The extreme width of this water bodymaterials; results are described in the section on

Quality Assurance and Quality Control.
(about 5 kin) and its potential lateral heterogeneity
required that 30 separate width increments be taken,

At most other sites, water samples were also spaced at an interval of about 150 m. A composite
collected by pumping with PTFE tubing. At sites sample using a 20-L chum was taken concurrently
where boat access was not available or deemed unsafe,with a NAWQA Program sample that was split with
pumping through PTFE tubing with a peristaltic pumpthe cone splitter. Flow measurements were taken at
was done from the shoreline. Three such sites were each of the sampling stations along the Yolo Bypass to
located immediately downstream of dams (Shasta derive an estimate of total discharge.
Dam, Keswick Dam, and Spring Creek Debris Dam), In addition to the composite (chum) sample
where the flow was considered to be well mixed and taken at all sampling sites in the study, a separate grab
width-integrated sampling was considered sample also was taken at each site (table 3), specifi-
unnecessary, cally for the analysis of lead in whole water and

At the sampling site below Shasta Dam, lateral various filtrates. A grab sample is defined as a sample
differences in water quality are possible under certaintaken from a single location in a water body; it is
flow conditions, such as when water is drawn from preferred in some studies of ultratrace elements
more than one depth in Shasta Lake and is partly because of lower potential for contamination. A single

diverted through the turbines and partly through the 3-L PTFE bottle was dedicated to collecdon of the

spillway. During July 1996, a horizontal traverse of thegrab samples. At sites where multiple vertical intervals

fiver was performed from a bridge using a Hydrolab were sampled, the grab sample was taken from the

instrument to determine lateral heterogeneities with centermost station, similar to the NAWQA mercury

respect to pH, temperature, and specific conductance,grab samples. At sites where water was pumped from
the shoreline, the grab sample represents a replicateNo such heterogeneity was found, and samples were

taken from the fight bank (facing downstream), aboutsample of the composite; this situation is indicated in
tables 2 and 3 as sites with one collection point for30 m downstream from the bridge (a sampling point

used on occasion by other agencies). This shoreline
both "composite" and grab samples.

sampling point was also used in September and
November 1996; however, the water level was higher Stmambad Sadimeat Sampling

in December 1996, and for safety reasons, a width- Streambed sediment samples were collected
integrated sample was collected from the bridge usingusing NAWQA protocols (Shelton and Capel, 1994).
a D-77 sampler. In May 1997, the sample from belowRelatively fine-grained sediment from three to six
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Table 2. Sampling methods used for composite water samples

[Site numbers correspond to figure 8 and table 1 (no composite water samples were taken at sites 3, 4, 5, 7, and 17); DD, Debris Dam; PP, Power Plant; NS, no sample taken; initial
number in cells (1-30) denotes number of sampling points composited (parentheses denote estimate); *, compositexi from samples collected continuously while passing boat horizontally
across water body; Bo, boat; Br, bridge; Sh, shoreline; Sp, spigot in power plant; D-77M, D-77 sampler modified with Teflon bag; PPTI?, peristaltic pump with Teflon robing; Dip-lL,
dipped l-liter Teflon bottle near surface; Dip-2L, diplx~l 2-1iter Teflon bottle near surface; 8L, 8-liter Teflon-lined chum; 20L, 20-liter Teflon-lined chum; JC, 13-liter Teflon-lined high-
density polyethylene jerrican; CS, Teflon cone splitter used to split sample for USGS’s National Water-Quality Assessment Program. L, liter]

Sampling Period
July September November December January May/Jur~e
1996 1996 1996 1996 1997 1997

SACRAMENTO RIVER SITES

1. Sacramento River below Shasta Dam
1, Sh, PPTT, 1, Sh, PPTT, 1, Sh, PPTF, 3, Br, D-77, NS

4, Br, D-77,
8L 20L 20L 20L 20L

1, Sh, PPT~, 1, Sh, PPTT, 1, Sh, PPTT, 1, Sh, PPTF, 1, Sh, PPTT, 1, Sh, P12q~,
2. Sacramento River below Keswick Dam 8L 20L 20L 20L 20L 20L

5, Br, D-77M, 5, Bo, PPTT 4, B0, PPTT, 1, Sh, PPTT, 5, Bo,’ PPTT, 5, Bo, PPTT,6. Sacramento River above Bend Bridge near Red Bluff 8L 20L 20L 20L 20L 20L

8. Sacramento River at Colusa
5, Bo,’D-77M, 5, Bo, (4L Bo, PPTI", 4, Bo,’ PPTT, ~’, Bo, PPTT, 5, Bo, PPTI’,’ ’

8L Dip-2L, 20 L 20L 20L 20L 20L

9. Sacramento River at Verona 6, Bo, D-77M, 6, Bo, PPTT, (6), Bo, PPTT, 8, Bo, PPTF, NS
5, Bo, PPTI’,

8L 20L 20L 20L 20L
(4), Br, D-77,10. Sacramento River at Tower Bridge NS NS NS NS 20L NS

5, Bo, D-77M, "’ 5, Bo, PPTT, 5, Bo, PFIT,11. Sacramento River at Freeport
8L 20L (5), Bo, PFIT, 20L 4, Bo, PPTT, 20L NS 20L

TRIBUTARY SITES ’ "

I, Sh,12. Flat Creek near Keswick NS NS NS 1, Sh, 20L NS
Dip-lL, JC

13. Spring Creek below Spring Creek DD near Keswick NS NS NS 1, Sh, PPTT, NS 1, Sh, PPTT,
20L 20L

I, Sh, PPTT, NS14. Spring Creek below Iron Mountain Road near Keswick NS NS NS NS
20L

15. Whiskeytown Lake at Spring Creeknear NS 1,’Sp, 20L NS I, Sp, 20LKesw c NS
16. Keswick Reservoir, Spring Creek arm, near Keswick*, Bo, PFFF, 8L *, Bol PPTF *, B~, PPTT *, Bo, PPTT NS *, Bo, PPTF

Br,18. Colusa Basin Drain at Road 99E near Knights Landing NS NS NS NS NS
20L

DISTR1BUTARY SITE

19. Yolo Bypass at 1-80 near West Sacramento NS NS NS NS 30, Br, D-77, CS, NS20L



Table 3. Sampling methods used for grab water samples

[Site numbers correspond to figure 8 and table I (no grab water samples were taken at sites 3, 4, 5, 7, and 17); DD, Debris Dam; PP, Power Plant; NS, no sample taken; initial number in
cells (1) denotes number of sampling points composited; ,, coml~3sited from samples collected continuously while passing boat horizontally across water body; Bo, boat; Br, bridge; Sh,
shoreline; Sp, spigot in powerplant; D-77M, D-77 sampler modified with Teflon bag; PPTF, peristaltic pump with Teflon tubing; Dip-2L, dipped 2-liter Teflon bottle near surface;
DipolL, dipped l-liter Teflon bottle near surface; 3L, 3-liter Teflon bottle. L, liter]

1996 1996 1996 1996 1997 1997
SACRAMENTO RIVER SITES

1, Sh, PPTY, 1, Sh, PPTT, 1, Sh, PPTT, 1, Br, D-77, NS 1, Br, D-77,
1. Sacramento River below Shasta Dam 3L 3L 3L 3L 3L

2. Sacramento River below Keswick Dam
1, Sh, PPTI’, l, Sh, PPTI’, 1, Sh, PP’IT, 1, Sh, PPTT, 1, Sh, PPTT, 1, Sh, PPTT,

3L 3L 3L 3L 3L 3L
1, Br, D-77M, 1, Bo, PPTI"    1, Bo, PPTF,     1, Sh, PPTT,      1, Bo, PPTT,    1, Bo, PPTT,

6. Sacramento River above Bend Bridge near Red Bluff 3L 3L 3L 3L 3L 3L

8. Sacramento River at Colusa
1, Bo, D-77M, 1, Bo, 1, Bo, PVIT, 1, Bo, PPTT, 1, Bo, PPTF, 1, Bo, PPTT,

3L Dip-2L, 3L 3L 3L 3L 3L
1, Bo, D-77M, 1, Bo, PPTT, 1, Bo, PPTT, 1, Bo, PPTY, 1, Bo, PPTT,

9. Sacramento River at Verona NS
3L 3L 3L 3L 3L

1, Bo, PPTT,
10. Sacramento River at Tower Bridge                       NS           NS           NS            NS                           NS3L

11. Sacramento River at Freeport
1, Bo, D-77M, 1, Bo, PPTT, 1, Bo, PPTT, 1, Bo, PPTT, NS 1, Bo, PlrlT,

3L 3L 3L 3L 3L

TRIBUTARY SITES

12. Flat Creek near Keswick NS NS NS 1, Sh, 3L NS

13, Spring Creek below Spring Creek DD near Keswick NS NS NS
1, Sh, PPTT, 1, Sh, PPTT,

¯ 3L
NS

3L
1, Sh, PPTT,

14. Spring Creek below Iron Mountain Road near Keswick        NS           NS            NS             NS                            NS20L
15. Whiskeytown Lake at Spring Creek PP near Keswick NS NS NS 1, Sp, 3L NS 1, Sp, 3L

*, Bo, PPTT, *, Bo, PPTT, *, Bo, PPTF, *, Bo, PPTT, NS *, Bo, PPTT,
16. Keswick Reservoir, Spring Creek arm, near Keswick 3L 3L 3L 3L 3L

Br,
18. Colusa Basin Drain at Road 99E near Knights Landing NS NS NS NS NS

20L

DISTRIBUTARY SITE
19. Yolo Bypass at 1-80 near West Sacramento I    NS } NS I    NS I NS ] 1,Br, D-77,3L [ NS

,o



locations within lO0 m of the water sampling site was- Water Sample Processing

collected from shallow-water areas with acid-washed, Two approaches for the processing of water
plastic spoons and spatulas, and composited in ansamples were used in this study. The "part-per-billion"
acid-cleaned, 8-L glass container. The sediment andprotocol adopted by the NAWQA Program (Horowitz
associated river water was homogenized, and a splitand others, 1994) was used for subsamples analyzed
(about 100 mL, or roughly 200 g) of the whole for anions, nutrients, and organic carbon at the basic
sediment was taken for grain-size analysis. The fixed sites. For the second approach, subsamples
remaining sample was then screened through a 62-~tmanalyzed for cations, trace elements, and iron redox

nylon mesh; the coarse fraction was discarded. Thespeciation were processed using a protocol for ultra-
trace constituents developed by the USGS’s NRP infine-grained material (clay plus silt size fractions) was
water resources, under the direction of Dr. Howard E.placed in acid-washed plastic jars and chilled. Taylor. Both processing approaches are described in
this subsection.

Cnddisfly Sampling

Samples of Hydropsyche larvae were collected NAWQA Protocols
at five stations (fig. 8, table 1, sites 3, 4, 5, 6, and 7) in Water samples collected for the NAWQA study
the Sacramento River between Redding and Tehamawere processed to make subsamples using a Teflon
during October 21-23, 1996, a period of low-flow (PTFE) cone splitter (see sketch in fig. 4 in Appendix
conditions. In addition, a sample was collected from1). The use and precision of the cone splitter have been
Cottonwood Creek (fig. 8, table 1, site 17); this sampledescribed by Ward and Harr (1990) and Capel and

others (1995). Raw subsamples from the cone splitterwas used for comparison with metal levels in samples
were collected for analysis of suspended sedimentfrom the Sacramento River. Caddisfly samples wereconcentration and certain nutrient constituents. A raw

not collected upstream of Keswick Reservoir, nor subsample was used for measurement of pH and
downstream of Tehama, nor during other times of thespecific conductance. Additional raw subsamples from
year because of the scarcity of habitat that could bethe cone splitter were used as input to filtration
sampled using the methods employed. Hydropsycheprocesses. A disposable 0.45-pro capsule filter
larvae were collected with large kick nets, and by (Gelman 12175) was used to filter samples for major
hand, from a single, wadeable (approximately 0.3-mand trace element analyses. The capsule filters were
deep) riffle at each site. Specimens were picked frompreconditioned by passing 1 L of deionized water
the net with nylon forceps and placed into plastic traysthrough, prior to any sample. A minimum of 50 mL of

with stream water (forceps and trays were previouslysample was passed through the capsule filter prior to
rinsing and filling the sample bottles with filtrate.acid washed). Water in the trays was freshened every

A raw subsample of 100 mL, taken from the 3-L
few minutes. Specimens we~ transferred from thePTFE bottle used to collect the grab sample for
trays to sealed, plastic bags and then frozen on dry icemercury, was processed for dissolved and suspended
in a small volume of river water within 1 hour of organic carbon analysis. It was filtered through a
collection. The samples were moved to the laboratory47-ram-diameter silver membrane filter (pore diameter
where they were stored at -70°C until analysis, of 0.45-pan, ananufactured by the Poretics Products
Specimens for taxonomic identification were Division of Osmonics). The silver filters were heated
preserved in 10 percent formalin in the field and to 300°C for 4 hours and then mounted in a multistage
transferred to 75 percent ethanol in the laboratory.PTFE filter holder. A clean amber glass bottle was

placed in a sealed VITE canister. The canister is
equipped with a fitting that allows for an airtight

Sample Processing Methods connection, using PTFE tubing, between the PTFE
filter holder and the amber glass bottle. Water was

This section contains descriptions of methodsdrawn through the filter under a vacuum, with an oil-
used for sample processing in this study. The types offree vacuum pump attached to the PTFE canister. The
samples include water, sediment, and biological filtrate samples were collected in the precleaned
samples. 100-mL amber glass bottles and immediately chilled.
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The silver filters were retained in plastic petd dishes The whole-water samples intended for iron
for analysis of suspended organic matter, redox analysis were preserved in the field using 2 mL

Both raw (unfiltered) and filtered water sub- of concentrated, distilled hydrochloric acid per
samples were taken for analysis of nutrients. Filtration250-mL subsample. Nitric acid, a weak oxidant, was
was done using the same 0.45-gin capsule filter not added to these samples because it likely would
(manufactured by Gelman) as used for the major andhave changed the proportion of ferrous iron [Fe(II)]
trace element subsample. The unfiltered subsamples and ferric iron [Fe(III)]. Because bacteria were not
that were used for nutrient analysis were acidified withexcluded from these unfiltered samples, and some
sulfuric acid, whereas the filtered samples were not iron-oxidizing bacteria are known to survive in
preserved other than chilling on ice immediately afterextremely acid conditions (Nordstrom and Southam,
collection and processing and keeping refrigerated 1997), some oxidation of Fe0I) to Fe(III) may have
until analyzed. Samples for analysis of nutrients andoccurred after sample preservation. This effect is less
organic carbon were shipped on ice within 24 hours oflikely to have occurred in the filtered subsamples

collection to the USGS’s NWQL in Arvada, Colorado.preserved in a similar manner for iron redox
determinations.

USfiS’s NRP Ultratrace Element Protocol Filtration for analysis of cations (including trace
metals), mercury, anions, iron redox, and nutrients was

After compositing streamwater in PTFE-lined performed in a mobile laboratory using a 0.45-~tm
churns, the composite raw water samples were mixedcapsule filter (Gelman) and peristaltic pump. Subsam-
using conventional chum-splitting techniques ples for replicate analysis, and in-bottle spikes, if
(Leenheer and others, 1989) and processed as neces-required, were taken from the churn and processed in a
sary to obtain representative subsamples for whole- manner similar to that described earlier. Containers
water analysis, subsequent filtration, and suspendedand preservatives were used in accordance with
sediment concentration determinations (see table 5, quality assurance protocols (see table 5 and Appendix
which has been modified from the Quality Assurance 1). A diagram showing the procedure for the
Project Plan, table 4 in Appendix 1). Whole-water andprocessing of composite samples is shown in figure 9.
filtered subsamples for analysis of cations and trace A subsample of the 3-L grab sample was also
metals were collected in acid-soaked, screw-cap filtered (in the mobile lab) using a separate 0.45-pa’n
250-mL polyethylene bottles and were immediately capsule filter (Gelman) for lead analysis (fig. 10). With
preserved with high-purity nitric acid (HNO3) the exception of PTFE botdes, which were used in
(table 5). The nitric acid was purified in the laboratoryplace of polyethylene bottles, the handling procedures
using a distillation procedure described by Kuehner for the grab samples were the same as those used for
and others (1972). the composite samples and related subsamples that

Whole-water samples intended for analysis of were prepared for analysis of cations and trace
major cations and trace metals were preserved in the elements.
field using 2 mL of concentrated, distilled nitric acid Water remaining in the chum and in the grab
per 250-mL subsample, and were then subjected to ansample bottle, as well as the 100-L sample for colloid
in-bottle digestion using 5 mL of concentrated hydro-isolation, were transported to a processing laboratory
chlodc acid per 200 mL of sample in a water bath at as quickly as logistics permitted (generally within 2 to
near-boiling conditions (see method 1-3485-85 in 24 hours). There, subsamples from the composited
Fishman and Friedman, 1989). Results from this sample and the grab sample were filtered using a
method are considered "total" if greater than 95 Nuclepore 0.40-~tm membrane in an alI-PTFE filter
percent of a substance is solubilized and are con- holder, under vacuum (Kelly and Taylor, 1996).
sidered "total recoverable" if less than 95 percent of aReplicate filtered subsamples were obtained in this
substance is solubilized (Fishman and Friedman, manner for the analyses of cations and mercury (see
1989). The addidon of nitric acid in the field was second column of table 5; fig. 9).
necessary to avoid metal precipitation in iron-bearing In the laboratory, another portion (about 3 L) of
samples. The net result was a more rigorous digestionthe composited sample was filtered with a Minim
than that which would be obtained using only (Millipore Corporation) tangential-flow ultrafiltration
hydrochloric acid. procedure to remove suspended particulate matter,

28 Metals Transport in the Sacramento River, California, 1996-1997. Volume 1: Methods and Data

C--109249
(3-109249



Table 4. Sampling methods used for colloid samples

[Site numbers correspond to figure 8 and table 1 (no colloid samples were taken at sites 3, 4, 5, 7, and 17); DD, Debris Dam; PP, Power Plant; NS, no sample taken; initial number in cells
(1-30) denotes number of sampling points composited (parentheses denotes estimate); *, composited from samples collected continuously while passing boat horizontally across water
body; Bo, boat; Br, bridge; Sh, shoreline; Sp, spigot in power plant; D-77M, D-77 sampler modified with Teflon bag; PPTT, peristaltic pump with Teflon tubing; Dip-lL, dipped l-liter
Teflon bottle near surface; Dip-2L, dipped 2-liter Teflon bottle near surface; volumes (for example, 92.1 L) denote total volume of water processed through Pellicon tangential-flow
ultratilter;, samples collected in 25-liter high-density polyethylene carboys; italics indicate duplicate sample; CS, Teflon cone spatter used to split sample for USGS’s National Water-
Quality Assessment Progam.. L, liter]

July September
I

November December

l

January May/June
1996 1996 1996 1996 1997 1997

SACRAMENTO RIVER SITES

1. Sacramento River below Shasta Dam 1, Sh, PPTT, 1, Sh, PP’VI’, 1, Sh, PFIT, 3, Br, D-77, NS 4, Br, D-77,
92.1 L 99.9 L 98.4 L 72.7 L 98.6 L

2. Sacramento River below Keswick Dam 1, Sh, PIrI’T, 1, Sh, PVIT, 1, Sh, PPTI’, l, Sh, PPTI’, 1, Sh, PVI’T, 1, Sh, PI:WI’,
46.8 L 93.8 L 100.5 L 90.8 L 93.2 L 96.9 L

6. Sacramento River above Bend Bridge near Red Bluff 5, Br, D-77M, 5, Bo, PPTT 4, Bo, PPq~, 1, Sh, PPTT, 5, Bo, PPTI’, 5, Bo, PIrlT,
46.6 L 95.5 L 96.0 L 90.9 L 102.2 L 98.2 L, 98.2 L

8. Sacramento River at Colusa 5, Bo,94.5D-77M,L 5, Bo,93.8Dip-2L,L (4),         104.3B°’ PPTT,L 4, Bo,93.8PPTT,L 5, Bo,45.4PPTT,L 5, Bo,98.0PPTI;L

9. Sacramento River at Verona 6, Bo, D-77M, 6, Bo, PPTT, (6), Bo, PtrlT, 8, Bo, PPTT, NS 5, Bo, PP’IT,
100.5 L 98.3 L 102.0 L 95.2 L 101.8 L

I0. Sacramento River at Tower Bridge NS NS NS NS (4), Br, D-77, NS
49.1 L, 49.1 L

11. Sacramento River at Freeport 5, Bo, D-77M, 5, Bo, PPTT, (5), Bo, PPTT, 4, Bo, PPTT, NS 5, Bo, PPTT,
101.4 L 98.0 L 95.3 L 94.5 L 76.8 L, 74.5 L

TRIBUTARY SITES
12. Flat Creek near Keswick NS NS NS NS NS NS

13. Spring Creek below Spring Creek DD near Keswick NS NS NS 1, Sh, PPTT, NS 1, Sh, PPTT,
72.9 L 93.7 L

14. Spring Creek below Iron Mountain Road near Keswick NS NS NS NS 1, Sh, PPTT, NS
77.6 L

15. Whiskeytown Lake at Spring Creek PP near Keswick NS NS NS NS NS NS

16. Keswick Reservoir, Spring Creek Arm, near Keswick *, Bo, PPTT, *, Bo, PPTT, *, Bo, PPTF, *, Bo, PPTT, NS *, Bo, PP’Iq;
95.3 L 97.5 L 99.6 L 96.3 L 95.6 I,

NS NS NS NS NS (4), Br,18. Colusa Basin Drain at Road 99E near Knights Landing
80.9 L

DISTRIBUTARY SITE
19. Yolo Bypass at 1-80 near West Sacramento ]NS NS NS NS 30, Br, D-77, CS, NS

49.7 L



Table 5. Subsamples of water and quality assurance protocols for sample preservation for various analyses

[K2Cr207, potassium dichromate; HNO3, nitric acid; HCI, hydrochloric acid. *, triple-distilled HNO3 for ultratrace element preservation;
(a), split sample held for archive purposes; CA, California; CO, Colorado; conc., concentration; poly, polyethylene or polypropylene;
PTFE, polytetrafluoroethylene (Teflon); USGS, U.S. Geological Survey. ~m, micrometer; mL, milliliter]

Matrix / Filtration Analysis Preservation BottleType, Volume LnboretoW
Whole water Mercury K2Cr207, Glass, 125 mL (a) USGS-Boulder, CO

/-INO3*
Major & trace elements (cations)Acidify Poly, 250 mL (a) USGS-Boulder, CO

ffINO3)*
Iron, redox speciation Acidify (HCI) Poly, amber, USGS-Boulder, CO

125 mL

Nutrients Chill Poly, amber, USGS-Arvada, CO
125 mL

Suspended sediment eonc. None Poly, 1,000 mL USGS-Salinas, CA
0.45 Ixm filtrate (silver filter) Organic carbon, dissolved Chill Glass, amber, USGS-Arvada, CO

125 mL
Silver filter retentate Organic carbon, suspended Chill petri dish USGS-Arvada, CO

0.45 ttm filtrate (capsule filter) Mercury K2Cr207, Glass, 125 mL (a) USGS-Boulder, CO
HNO3*

Major & trace elements (cations)Acidify, Poly, 250 mL (a) USGS-Boulder, CO

Major elements (anions) Chill Poly, 250 mL (a) USGS-Arvada, CO
Iron, redox speciation Acidify (HCI) Poly, amber, USGS-Boulder, CO

125mL
Nutrients Chill Poly, amber, USGS-Arvada, CO

125 mL
0.40 Ixm filtrate (membrane filter)Mercury K2Cr207, Glass, 125 mL (a) USGS-Boulder, CO

HNO3*
Major & trace elements (cations)Acidify Poly, 250 mL (a) USGS-Boulder, CO

fflNO3)*
Iron, redox speeiation Acidify (HCI) Poly, amber, USGS-Boulder, CO

125 mL
10,000 daltons ultrafiltrate Mercury K2Cr207, Glass, 125 mL (a) USGS--Boulder, CO

(tangential-flow, 0.005 I~m HNO3*
equivalen0 Major & trace elements (cations)Acidify Poly, 250 mL (a) USGS-Boulder, CO

(HNO3)*
Iron, redox speciation Acidify (HCI), Poly, 250 mL USGS-Boulder, CO

chill
Colloid concentrate, 10,000 Major & trace elements (c~ions)Chill, freeze dry PTFE, 500 mL or USGS-Boulder, CO

daltons retentate (tangential- -totaJ digestion and sequential- 1,000 mL
flow, 0.005 ~tm equivalen0 extractions

Lead isotopes Chill, freeze &y PTFE, 30 mL USGS-Denver, CO
Particle size distribution (photon Chill, freeze dry Poly, 100 mL USGS-Bonlder, CO

correlation spectrometry)

including most of the colloidal material, from the cross-contamination problems. The 10,000 NMWL
water. A separate set of four (in a stack) 10,000 regenerated cellulose membranes retain particles in
nominal molecular weight limit (NMWL), or daltons, the range of 0.0035 to 0.0055 pan (Millipore
low-binding, regenerated cellulose tangential-flow Corporation, 1993). In this report, we refer to the pore
membranes were used for each sampling site to reducesize of these membranes as "’0.005-lxtn equivalem
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o 20-L PTFE-lined churn

~3L

unfiltered (raw) split                                   capsule filter (Gelman)

I L- sediment concentration 2 x 125 mL - Hg
2 x 125 mL - Hg 2 x 250 mL - Pb
2 x 250 mL - Pb 2 x 250 mL - cations and metals
2 x 250 mL - cations and metals 1 x 125 mL - nutrients
1 x 125 mL - nutrients 1 x 250 mL - anions
2 x 250 mL - Fe redox 2 x 250 mL - Fe redox

_z 3L "1.5L
~U~uj 10.005 i~m equivalent i~m

I~ ~tangentiaFfiow ultrafilter (Minitan) membrane filter (Nuclepom)

n 2 x 125 mL - Hg 2 x 125 mL- Hg
2 x 250 mL - Pb 1 x 250 mL - Pb
2 x 250 mL - cations and metals 2 x 250 mL- cations and metals
2 x 250 mL - Fe redox 2 x 250 mL - Fe redox

EXPLANATION
X                                              0.1L

Z                                     100 mL- DOC
X = volume processed SOC
Y = processing step
Z = subsamples for anaysis of constituents

Figure 9. Diagram showing the procedure for the collection and processing of composite water samples in the
Sacramento River Basin, California. DOC, dissolved organic carbon; SOC, suspended organic carbon. PTFE,
polytetrafluoroethylene; Hg, Mercury; Pb, lead; Fe, iron; ~, approximately; ~m, micrometer; mL, milliliter; L, liter.
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!, VerScal|y integrated sample from single point in stream cross section ¯

3-L PTFE holding bottle

0.45 ~m
unfiltered (raw) split capsule

filter (Gelman)
250 mL - Pb 250 mL - Pb

0.005 t~m I / 0.40 ~m
tangential-flow

~/

membrane
ultrafilter (Minitan) filter (Nuclepore)

250 mL - Pb 250 mL - Pb

Figure 10. Diagram showing the procedure for the collection and processing of grab water samples in the Sacramento
River Basin, California. PTFE, polytetrafluorethylene; Pb, lead; Fro, micrometer; mL, milliliter; L, liter.

pore-size diameter?’ Ultrafiltrates produced by contents, undisturbed in the original carboys, were
tangential-flow ultrafiltration with 10,000 NMWL allowed to settle for 1 hour at room temperature to
membranes are the best available approximation to separate the material greater than about 1 gtn in
truly dissolved concentrations. Prior to filtration, the diameter. After settling, the supematant phase was
membranes and filter apparatus were acid-rinsed withfiltered with a Pellicon, model OM-141, tangential-
a 1 percent (by volume) soludon of high-purity, flow ultrafilter (Millipore Corporation) using a stack
distilled nitric acid (Kuelmer and others, 1972) to of 8 individual 10,000 NMWL (0.005-1xm equivalent
remove potential metal contamination on the filters, pore-size diameter) regenerated cellulose membrane
followed by a thorough rinsing with deionized water filters. The Pellicon, rather than the Minim, was used
(type 1, 18 Mt2-cm). to isolate a concentrate of colloidal-size particulate

Whole-water and filtered subsamples for total material bexmuse of the larger surface area of the filters
mercury analysis were collected in duplicate as (7,440 cm2 for the Pellicon as opposed to 240 cm2 for
125-mL sample aliquots in acid-cleaned borosilicatethe Minim). This larger surface area (30:1) greatly
glass bottles. All water subsamples for mercury increased the efficiency of processing the 100-L
analysis were preserved by the addition of 5 mL of a sample. Pellicon filter membranes were rinsed with
1:100 mixture of high-purity potassium dichromate dilute nitric acid and then rinsed with deionized water
and nitric acid (w:v,g KzCrzOT:mL HNO3)(table 5). prior to filtration as described previously for the

Large water samples totalling approximately Minim membranes. During sample processing with
100 L were collected then split in four acid-cleaned the Pellicon unit, most of the ultrafiltrate was
25-L high density polyethylene (HDPE) carboys for discarded and the "retentate," or residual solids, were
the recovery of suspended colloids (fig. 11). The waterretained. After the original volume of approximately
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4 x 25-L HDPE carboys

0.005 i~m equivalent
tangential-flow ultrafilter

(Pellicon)

500-1,000 mL
colloid concentrate

(retentate)

freeze drying

50-2,000 mg solid colloid sample
for analysis by total digestion and

sequential extraction

Figure 11. Diagram showing the procedure for the collection and processing of colloid samples in the Sacramento
River Basin, California. HDPE, high density polyethylene; l~m, micrometer; mL0 milliliter; rag, milligram; L, liter.

100 L was reduced to about 0.5 L, the Pellicon filterthe residual moisture. Subsamples of the freeze-dried
unit was disassembled and the residual solids on thematerial were microwave digested (Milestone, Model
filter plates were recovered into a Teflon bag using amls 1200 "mega" microwave oven) using a combina-
squeeze bottle filled with ultrafiltrate. The final colloidtion of distilled nitric acid, hydrochloric acid, and
concentrate was stored in a 1 L PTFE bottle and hydrofluoric acid (HF) in PTFE closed-digestion
refrigerated, vessels (Hayes, 1993). Following tile digestion and

The colloid concentrate was dewatered by before the analysis, boric acid was added to the
spinning successive 50-mL quantifies in a polycarbo-solutions to reduce the activity of the excess fluoride,
hate centrifuge tube at 12,000 revolutions per minutethereby reducing deleterious impact on glassware and
and 10°C using a Sorval model RC-5B refrigeratedplasma torches. The digested samples were diluted to
centrifuge. As each aliquot was centrifuged, the an appropriate concentration and stabilized with the
supernatant liquid was carefully decanted to waste,same preservative solutions used for the preservation
When dewatering by centrifugation was completed,of similar water samples (table 5); namely, nitric acid
the residue was freeze-dried for 24 hours to removewas added to subsamples intended for analysis of
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cations and trace metals, and potassium dichromateCaddisfly Sample Preparation
(K2Cr207) plus nitric acid were added to subsamples Specimens were partially thawed in batches,
intended for analysis of mercury. Subsamples of rinsed with cold deionized water (type 1, 18 M~-cm)
freeze-dried colloid solids for particulate size distri-to remove sediment and detritus, and then transferred
bution were preserved with sodium azide (NaN3, to ato a glass sorting dish that was placed on a bed of ice.
final concentration of 0.01 percent) to inhibit bacterialIndividual animals were immersed using tweezers in a
growth, then refrigerated until analyzed, small amount of water and viewed under a stereo-

Sequential chemical extractions (Hayes, 1993)microscope for identification and further cleaning.
were performed on the colloid samples that had a Instars of Hydropsyche californica were not sorted,

sufficient amount of material, approximately greateralthough smaller specimens that could not be clearly
identified were discarded. Identified and cleanedthan 200 rag. A 100-rag sample was first extracted in a
specimens then were transferred to a second container

30-mL PTFE screw-capped tube in a reducing and put on ice. When the sample had been sorted and
environment with acidified hydroxylamine cleaned, the animals were blotted dry with tissue
hydrochloride to remove metals weakly bound to thepaper, pooled into replicate subsamples of caddisfly
sediment and those associated with any iron or larvae of approximately the same wet weight, and
manganese oxide coatings. This fraction is referred totemporarily refrigerated.
as the "reducible" phase. The residue from this Cold 0.05 Molar (M) Tris-hydrochloride buffer
extraction was treated with a potassium persulfate[pH 7.4, previously degassed to remove carbon
solution to oxidize any organic coatings or organic anddioxide (CO2) with nitrogen gas (N2)] was added to
sulfide particles. This fraction is referred to as theeach subsample at a ratio of 8:1 (mL Tris-
"oxidizable" phase. Finally, an HCI-HNO3-HF acidhydrochiodde:g wet sample). Subsamples were
microwave digestion, identical to that used for totalhomogenized with a stainless-steel, high-speed tissue

digestions, was performed on the residue from thehomogenizer under a nitrogen (N2) atmosphere for 1
minute. The homogenate was split into two fractions:oxidizable phase extraction. This fraction is termed the
one for the whole-body metal analysis and the other

"residual" phase. All chemical extractions were for the cytosolic metals. The cytosol was isolated by
carded out in closed containers, and sample aliquotscentrifuging the homogenate at 100,000 g for 1 hour at
were preserved immediately (as with water samples in5°C. The supernatant (cytosol) and pellet were
table 5) to minimize contamination or loss of volatilecollected and transferred to separate screw-cap glass
constituents such as mercury, vials. Samples were kept cold throughout the pro-

cedure. Sample fractions were frozen at -20°C as they
Streambed Sediment Sample Preparation were prepared. Later, they were freeze dried, weighed,

digested by reflux in hot, isopiestically distilled
Streambed sediment samples were chilled on ice(Kuelmer and others, 1972) 16 N nitric acid. When the

immediately after collection and stored at 5°C untildigestion was complete, the sample residues were
further processing. A subsample for particulate sizeevaporated to dryness. Before analysis, sample
distribution was chilled until analysis. The remainingresidues were reconstituted by the addition of 10 mL
sediment samples were freeze dried for 24 hours toof 1 percent distilled nitre acid. For the trace metal
remove the residual moisture, analysis, 5 mL of this solution was diluted to 50 mL.

Dissolution of subsamples of streambed All plastic and glassware used for the prepara-
tion and digestion were cleaned by soaking overnightsediments was performed using a total

HC1-HNO3-I-[F acid microwave digestion procedurein a Micro-90 solution (available from International
Products Corp., Burlington, New Jersey), rinsed with

identical to that used for suspended sediments (Hayes,deionized water, then washed in 5 percent hydro-
1993). The digested samples were diluted to an chloric acid and rinsed with deionized water. The
appropriate con-centration range for analysis by tissue homogenizer was cleaned by soaking it
inductively coupled plasma methods and stabilizedovernight in a solution of RBS 35 detergent (available
with the same reagents used for the preservation of thefrom Pierce, Rockford, Illinois) and rinsing it in
water samples (table 5). deionized water.
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tk~,t~t~i~t 0t~g~ttttt~ ICP-MS determinations to avoid interelement
interferences.

This section presents information on analytical
procedures used in this study. In cases where USGS- Atomic Fluorescence Spectrometry
approved methods are used, such as the determinations
made by the USGS’s NWQL, relatively little informa- Mercury stock and standard solutions were
tion is given and the reader is referred to published made from Puratronic grade (99.9995 percen0
sources. More detailed information is given in this mercuric chloride (HgCl2) salt (Johnson Mathey) and
section for research methods that are not officially preserved in a solution of high-putty nitric acid and
approved by the USGS as "production methods." primary-standard grade potassium dichromate using

the same reagents and concentrations as those used to
Major Catians and Trace Elements preserve samples (table 5). Deionized water (type 1,

18 M~-cm) was used for preparing all standards and
Inductively Coupled Plasma Spectrometry reagent solutions. A 2 percent stannous chloride

(SAC12) solution (wt:volume, stannous chloride:3
Major dements that were present in samples at percent hydrochloric acid) in 3 percent hydrochloric

high concentration levels, including calcium (Ca), acid (volume:volume, hydrochloric acid:type 1,
magnesium (Mg), sodium (No), and silica (Si, 18 MlZ-cm deionized water) was used for the
reported as sin2), respectively, were determined by reduction of mercury to its elemental form in the cold
inductively coupled plasma-atomic emission spectra- vapor reactor.
merry (ICP-AES) techniques utilizing a Jaffa]J-Ash Trace concentration levels of mercury were
Atomcomp 975, multichannel emission spectrometer, measured using an automated, cold vapor-atomic
A description of the analysis conditions and fluorescence spectrometer or CV-AFS (PS Analytical)
procedures was reported by Garbarino and Taylor using methods described previously by Ruth (1994)
(1979). Potassium (K) also was determined by ICP- and by David A. Ruth and others (U.S. Geological
AES using a Varian Liberty 150AX Turbo axial-view Survey, written commun., 1999). Instrumental
sequential spectrometer. A modified flow-injection, parameters for the atomic fluorescence mercury
pneumatic-nebulization sample introduction technique analysis are Listed in table 6.
(Varian SPS5 Sample Prep Station) was employed to The procedure involves reduction of mercury in
perform this determination (Antwei]er and Taylor, the sample with excess stannous chloride to produce
1998). elemental mercury vapor. The vapor is transported to

Except for mercury, trace-element determina- the detector with a stream of argon gas. Peak height
tions were performed by inductively coupled plasma- intensities of unknown samples are compared to a six-
mass spectrometry (ICP-MS), using a Perkin Elmer point calibration curve prepared from aqueous
Elan Model 5000. Aerosols of acidified aqueous
samples were introduced into the spectrometer with a Table 6. Operational settinos for analysis of mercury
cone-spray pneumatic nebuLizer. Multiple internal with the cold vapor-atomic fluorescence spectrometer
standards (indium [In], iridium [Ir], rhodium [Rh], and Is, second]
thorium [Th], respectively), which covered the mass Characteristics ] Settings
raJ~ge, were used to normalize the system for drift. Co]d-vapor reactor timing

Details of the specific analysis techniques, procedures, Delay 15 s
and instrumental settings were described by Garbarino Rise 30 s

Analysis 30 sand Taylor (1995). Memory 60 s
Multielement instrument calibration standards Argon flow r~tes

for ICP-AES determinations were matrix-matched Sample 0.30 liter per minute
with comparable concentrations of reagents used in Shield 0.25 liter per minute
the digestion procedure. This was simulated by the Baclatow 2.7 liter per minute

Fluorescence spectrometer settingscomposition of the digest, which reduced interelement Coarse gain 1,000
suppression interference effects. Because of the higher Fine gain optimized
sensitivity of ICP-MS relative to ICP-AES, Integration time 0.25 s
10:1 dilutions of the digest solutions were used for Damping 32 readings (8 s)
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standards ranging in concentration from 0 to 50 ng/L,anion-exchange columns with 1.0M nitric acid,
preserved with potassium dichromate and nitric acid infollowing the procedures of Uuruh (1982). The
a similar manner as with the samples, purified lead separate was loaded onto a rhenium

filament for mass spectrometry analyses using the
Iron Redox Speciation conventional phosphoric acid-silica gel method

(Cameron and others, 1969). Lead blanks for the
Total iron (Fe) and Fe(II) were determined usingchemical procedure were less than 0.1 ng.

a modification of the FerroZine colorimetric technique Lead isotopic data were initially measured using
proposed by Stookey (1970). For Fe(II) determination,a VG Elemental model Sector 54 seven-collector mass
an adequate volume of acidified sample (as much as spectrometer operated in "static" mode. However,
20 mL) to give 0.1-40 pg iron per 25 mL, was during the course of this work, an electrical malfunc-
transferred by pipet into a 25-mL volumetric flask, tion in this mass spectrometer made it necessary to
Then, 0.5 mL FerroZine reagent was added and the complete the analyses using a VG Elemental model
contents of the flask were mixed. Next, 1.25 mL of an54R single-collector mass spectrometer. Mass
ammonium-acetate buffer solution was added, the fractionation during analyses with both mass spectro-
flask was shaken, and at least 5 minutes were allowedmeters was monitored by analyses of National
for full color development. The solution in each flask Institute of Standards and Technology (NIST) lead
was then diluted to the mark and shaken well. isotope standard SRM-981, using the values for this
Absorbance was measured within 2 hours at 562 nm standard reported by Todt and others (1993).
using an ultraviolet-visible (UV-vis) spectrometer. Analytical uncertainties in the fractionation-corrected

For total iron, the same procedure was used as data were calculated in the manner prescdhed by
for Fe(II), except for the addition of 0.25 mL hydro- Ludwig (1979) and reflect both the internal precision
xylamine hydrochlodde, a reducing agent, to the of each individual run, as well as the uncertainties
samples before the addition of 0.5 mL of FerroZine induced by the mass-fractionadon corrections.
reagent. The procedure for all blanks and standards
was similar to that described for total iron analysis, Anions
including the hydroxylamine hydrochloride step. A
linear regression of absorbance versus iron concen- The determination of major anions in water,
tradon was developed on the basis of at least five including chloride (C1-), fluoride (F-), and sulfate
stalldards. (SO42-), was done on filtered samples by ion-exchange

Double-distilled water was used in the prepa- chromatography following procedures described by
ration of all solutions. Ammonium acetate buffer Fishman and Friedman (1989). The anion
solution was prepared by mixing appropriate volumesdeterminations were made at the USGS’s NWQL in
of high-purity acetic acid and ammonium hydroxide.Arvada, Colorado.
Traces of iron were removed from a soludon of
reagent grade hydroxylamine hydrochloride by solventNutrient~
extraction with isoamyl alcohol.

A standard suite of nutrient analyses was done
for each water sample taken in this study, using bothLead Isotopic Analysis raw (unfiltered) and filtered samples. Samples that

Isotopic compositions of lead from selected required filtration were filtered with a 0.45-pro capsule
freeze-dried samples of suspended colloids and filter (Gelman) in accordance with standard NAWQA
streambed sediments were determined by chemical protocols (Shelton, 1994) and analyzed at the USGS’s
separation of lead followed by thermal-ionization NWQL.
mass spectrometry. Samples weighing 3 to 10 mg A total of eight nutrient determinations are
(containing 80 to 100 ng of lead) were decomposed reported for each water sample--three analyses of
overnight in a 4:1 mixture of 24M hydrofluoric acid phosphorus (P) forms and five analyses of nitrogen (N)
and 16M nitric acid in screw-cap PFA-Teflon vials at forms (table 7). The phosphorus determinations
50°C. Lead was separated using anion exchange withincluded orthophosphate in filtered water, plus total
analytical grade Dowex-1 X8 resin in 1.2M hydro- phosphorus in both raw and filtered water. Orthophos-
bromic acid (HBr) medium and was eluted from the phate was determined using an automated,
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color/metric, phosphomolybdate blue procedure with(0.45-p.m silver membrane filter). The filtrates were
antimony (Sb) added to increase the reduction ratefirst acidified to remove dissolved and colloidal
(Patton and Truitt, 1992; Fishman, 1993). Total carbonates and bicarbonates, then the organic carbon
phosphorus was determined colorimetdcally as was oxidized to carbon dioxide with persulfate and
orthophosphate after Kjeldahl digestion (Patton andultraviolet light. The carbon dioxide was then
Truitt, 1992). measured by infrared spectrometry using a Dorhmann

Filtered water samples were analyzed for carbon analyzer (Brenton and Arnett, 1993).
m.’trogen in the following forms: (1) nitdte (NO2-), (2) Suspended organic carbon (SOC) concentra-
nitrite plus nitrate (NO3"), (3) ammonia (NH3), and (4)tions were determined with the residual material that
ammonia plus organic nitrogen. Ammonia plus was collected on the silver membrane filters used to
organic nitrogen was also determined in raw waterprepare Dec samples. The silver membrane filters
samples. The method used for nitrite determinationwere treated with acid to dissolve inorganic forms of
was diazotization using sulfanilamide and N-I- carbon, then were reacted with potassium persulfate in
naphthylethylenediamine under acidic conditions toglass ampules for 4 hours at 116° to 130°C. The
form a red compound, the absorbance of which wasampules were then broken in the carbon analyzer,
determined colorimetrically using an automated- releasing carbon dioxide which was measured by
segment flow procedure (Fishman, 1993). Nitrite plusinfrared spectrometry using an Oceanography
nitrate determinations were made by reducing nitrateInternational carbon analyzer (Wershaw and others,
to nitrite using cadmium metal, followed by nitrite1987).
analysis by diazotization (Fishman, 1993). Ammonia
determinations were performed using a salicylate-Particulate Size Distribution
hypochlorite method, in the presence of ferdcyanide
ions, that produces the salicylic acid analog of Colloids
indophenol blue, which was analyzed colorimetrically
using an automated-segmented flow procedure The size distribution of colloids was determined
(Fishman, 1993). The determinations of ammonia plusfrom subsamples of the residual colloid concentrates
organic nitrogen in raw and filtered samples werecollected from tangential-flow ultrafiltration procedure
made using the same Kjeldahl digestion as that used(Pellicon, discussed earlier in this report). Samples for
for total phosphorus, in which the organic nitrogen iscolloid particulate size distribution analysis were
reduced to the ammonium ion, followed by determi-subsampled from the colloid concentrate and pre-
nation of the ammonium ion by the colorimetric served to inhibit bacterial growth with sodium azide,
salicylate-hypochlorite method (Fishman and to a final concentration of 0.01 percent, and refrig-
Ffiedman, 1989; Patton and Trnitt, 1992). erated until analyzed. Before analysis, samples were

warmed to room temperature and were shaken to

Organic Carbon homogenize the contents, and a few milligrams were
removed by Pasteur pipette. Three drops of a nonionic

Dissolved organic carbon (DEC) concentrationssurfactant, FL-70 (Fisher Scientific) at a concentration
were determined on 100-mL filtered water samplesof 2.5 percent (volume:volume, FL-70:type 1

Table 7. Types of nutrient analyses and analytical methods

Sample type
Nutrient                                                            Analytical Method

Unfiltered    Filtered
Phosphorous

Orthophospha~ No Yes Phosphomolylx~ate blue
Total phosphorous Yes Yes Kjeldatd ~gestion with phosphomolybdat~ blue

Nitrogen
Nitrite No Yes Diazotization
Nitrite plus nitrate No Yes Reduction using cadmium with diazotization

Ammonia No Yes S alicylate-hypochlori te
Ammonia plus organic nitrogen Yes Yes Kjeldahl digestion with salicylate-hypochlodte
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deionized water, 18 M~-cm) were added to the samplesample less than standard sieve openings of 16, 8, 4, 2,
cuvette followed by three drops of sample. The 1, 0.5, 0.25, 0.125, and 0.062 mm (Allen, 1990). The
sample-surfactant mixture was diluted (5 mL of type 1SediGraph 5100 X-my absorption analyzer manu-
deionized water, 18 M~-cm, prefiltered through a factured by Micrometdcs (Syvitski, 1991) was used to
0.45-pro Gelman capsule filter) and mixed, and determine the percentage of mass finer than the
suspended particulates were dispersed by ultrasoni-following sizes in millimeters: 0.03I, 0.016, 0.008,
cation (with a Horiba Ultrasonic Disrupter, model 0.004, 0.002, 0.001, 0.00050, and 0.00025.
HA40) at 20 watts and 20 kHz for at least 60 seconds.

Sample transmittance, at 632.8 rim, was meas-
ured with a Milton-Roy, Spectronic Mini20 spectre-Quality Assurance and Quality Control
photometer, to confirm it was in a suitable range for
analysis (60 to 90 percent). The sample was placed inHoward E.Taylor, Ronald C. Antwoilor, Charles
the cell holder of a Brookhaven Photon CorrelationN. Alpers, David A. Roth,Terw I. Brinton,

Daniel 3. Cain, .James W. Ball, Daniel M.Spectrometer and particle size determinations were
performed at goniometer angles of 45°, 90°, and 120°Unruh, and Peter D. DiManis
measured parallel to an incident laser beam. Particle

A variety of measurements and analyses weredistributions were calculated using an exponential
used to determine the quality of the data produced insampling routine. Instrumentation and calculation
this study. Precision and accuracy criteria wereparameters used in the colloid particulate size
evaluated by the analysis of numerous field anddistribution analysis are listed in table 8.
laboratory blank samples, standard reference

The scattering spume of the photon correlationmaterials, spike recoveries, and replicate samples.
spectrometer used a 10 mW helium-neon laser at aData quality objectives, as described in the Quality
wavelength of 632.8 nm. Slit widths ranging from 100Assurance Project Plan (QAPP, Appendix 1), were met
to 200 Ima were used with an optical filter designed forin nearly all respects for dissolved data (ultrafilter
632.8 nm. Voltage bias on the detector was -1,800 effluent), whole-water data (unfiltered samples),
volts (direct current). Toluene (98.8 percent, HPLCcolloids, total sediment, and sequential extraction
grade, Sigma Aldrich) was used as the index matchingsediment analyses. Quantitative analysis for data
liquid in the cell holding device to reduce scatteredquality was not made for capsule filter and membrane
light originating from the liquid-glass interfaces, filter effluents because these data were not used in
Temperature of the sample and index matching quantitative interpretations outlined in a companion
solutions were maintained at 20.0°C with a
recirculating cooler,

report by Alpers and others (2000).

Streambed Sediments Data Quality Objectives

Particulate size distribution in streambed Accuracy is defined in this study as the measure
sediment samples was determined by wet sieve andof the degree of conformance of values generated by a
X-ray adsorption methods. Wet sieve methods werespecific method with the true or expected value of that
used to determine the percentage of the mass of eachmeasurement. The accuracy of field measurements

Table 8. Instrumentation and calculation parameters used in the colloid particulate size-distribution analysis

[cP, centipoise; Im, imaginary part of the measurement calculation oft.he refractive index; 1~, real part of the measurement calculation of
the refractive index; nm, nanometer; °C, degree Celsius]

Parameter Setting Parameter Setting
Prescale (gain) 0 V’tscosity t.002 cP
Sampling time 30-250 milliseconds Wavelength 632.8 nm

(optimized)
Sample duration 6 seconds Refractive index
Acquisition angle 45°, 90°, and 120°C of liquid 1.4903
First channel used Channel 2t of particle ~ 1.59
Temperature 20°C of particle (Ira) 0

tChannel I was omitted because it had excessive errors.
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was e~tab[ished by the use of standard methods ofthe data quality objectives. Colloid concentrates were
analysis with the appropriate calibration standards,prepared from 41 water samples of which 37 samples
The accuracy of laboratory analytical data for traceneeded to meet the accuracy and precision objectives
metals and major cations was assessed by analyzingto satisfy the 90 percent completeness goal. Speciation
standard reference materials (SRM) and the recoveryanalysis was carded out on 17 of the colloid
of known concentrations of analytes in spiked concentrates of which 16 needed to meet data quality
samples. For the SRMs, the percentage recovery objectives to exceed 90 percent completeness.
(REC) was computed as: Accuracy, precision, and completeness are discussed

in turn for each of the analytical procedures, if
measured value

RECsRM = certified or most probable value x 100 (1)appropriate, in the remainder of this section.

For the spiked samples, the REC was computed
as:                                          Major Cations and Trace Elements

measured value
RECsPIKE = expected valuex 100 (2) Accuracy

For all analytes discussed in the QAPP, the data         The levels of accuracy for the determinations of
quality objective with regard to accuracy was to have    major cations and trace element concentrations per-

formed in this study were evaluated by three specificREC values equal to 100 ± 25 percent for concentra-
tions greater than 10 times the detection limit, and 100techniques: (1) measurement of natural-matrix SRMs,

+ 50 percent for concentrations less than 10 times the(2) determination of spike recovery information for

detection limit, selected elements, and (3) measurement of blanks,
both in the field and in the laboratory. ThesePrecision (or variability) is defined in this study

as the degree of similarity among independent approaches provide information regarding the proxim-

measurements of the same quantity. The precision ofity of reported analytical results to the best known
values of various analytes in the measured samples.laboratory analytical data was evaluated by randomly

submitted split samples and evaluated in terms ofThis information was used during data interpretation

relative percentage difference (RPD), where to evaluate bias or systematic error in the measured
concentrations of major cations and trace elements in

RPD = difference between reported values × 100(3)
the samples collected during the study.

average reported value

Standard Reference MaterialsFor all analytes discussed in the QAPP, data
were considered sufficiently precise when the RPD Two types of SRMs were used for evaluation in
values were less than 25 percent for concentrationsthis study: (1) natural-matrix certified SRMs produced
greater than 10 times the detection limit, or less thanby the NIST, and (2) natural-matrix noncertified
50 percent for concentrations Jess than 10 times thestandard reference water samples (SRWS) produced
detection limit. Concentrations in water and solid by the USGS. SRMs were analyzed with each group
samples were determined for numerous additionalof water samples analyzed in the laboratory at a
elements not specifically mentioned in the QAPP, suchfrequency of about 30 percent of the total number. For
as rare earth elements and other trace elements. Forsediment analysis, about 15 percent of the total
these analytes, precision was evaluated using samples analyzed consisted of reference materials.
percentage Relative Standard Deviation (RSD), The NIST standards used in this study included:
defined in a later section of this report. SRM 1643a Trace Elements in Water, SRM 1643b

Completeness (a term specified by the EPA toTrace Elements in Water, SRM 1643d Trace Elements
conform to their preferred QAPP) was considered inin Water, SRM 1645 River Sediment, and SRM 2704
this study as the percentage of analyses meeting theBuffalo River Sediment. NIST standards SRM 1643a,
accuracy and precision objectives. In all, 48 water b, and d, were also diluted 1:10 to approximate the
samples were taken at various sites during six concentration range anticipated in the samples from
sampling periods (table 1). Therefore, to achieve thethis study. USGS standards used in this study
goal of 90 percent completeness described in the included: SRWSs T-99, T-101, T-103, T-105, T-107,
QAPP (Appendix 1), 44of48 samples needed to meetT-111, T-113, T-117, T-119,T-125, T-129, T-131,
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T-I33, T-135, T- 137, T-143, and T-145 for trace limit, the precision deteriorates accordingly (see the
elements, and Hg7, Hgl0, Hgl2, Hgl5 and Hg24 section on Precision).
(diluted 1:100 to approximate the concentration range Similar data on accuracy were developed for all
for study samples) for trace mercury determinations,other elements that we report (table 10), but that were
Certified values, or "most probable values" (MPV), fornot specified in the QAPP. For elements that do not
selected elements in each of these standards are have a certified value or MPV in the SRMs, we
tabulated elsewhere (Peart and others, 1998). Resultscompare our observations to data reported by NIST as
of repeated analysis of these standards are tabulated in"for informational purposes." These data are provided
Appendix 2 of this report, to assist in the interpretation of other determinations

Suramm~ data obtained from the analysis ofincluded in this study. Nevertheless, 21 of 24 elements
dissolved constituent SRMs (table 9), which were satisfy the criterion that at least 90 percent of analyses
processed with every suite of samples throughout theare within 25 percent of the certified or most probable
study, demonstrate conformance to the criteria values. Only silver (Ag), boron 03), and tellurium (Te)
specified in the QAPP (Appendix 1) for the specifieddo not meet this criterion.
"critical" elements. Namely, for each constituent Several figures summarize the results of the
listed, at least 90 percent of the observed values (n)analyses of SRMs and SRWSs. Figures 12 through 16
occurred within 25 percent of the certified value orconsist of correlation plots of SRMs for dissolved
MPV, depending on the SRM (table 1 in Appendix 1).determinations. Figure 12 shows the correlation
Calculation of REC equals the observed (measured)between MPV and observed (measured) values for
value divided by either the certified value or MPV four major elements in the concentration range of 2
(depending on the SRM) multiplied by 100 (to convertmg/L to about 300 mg/L Figures 13 and 14 show
to percentage). Table 9 uses a frequency calculation,elements in the range of greater than 1.5 ~tg/L to
expressing the percentage of observations at various3,000 ~tg/L. Figures 15 and 16 display data for
intervals of various percentage REC levels. Table 9elements with concentrations in the range of 0.6 I~g/L
shows that all determinations of the specified elementsto 60 txg/L. Each plot includes a dotted line demon-
for the SRMs were within the stated data quality strating perfect agreement (not a regression line) and
objective criteria in QAPP (table 1 in Appendix 1). lines representing 99 percent confidence bands.
Note that two entries are provided for mercury in table For the establishment of accuracy in sediment
9: (1) accumulated data for all mercury standards analysis, tables are presented showing the data for the
included in the study, and (2) only those standardsdetermination of NIST SRM 2704-Buffalo River
whose values exceeded the detection limit for mercurySediment, which was analyzed with each laboratory
by a factor of 10. By definition, when the reported analysis group of suspended and streambed sediment
value of the determination approaches the detectionsamples. A listing of REC data is shown in table 11 for

Table 9. Percentage of determinations for critical elements within the stated percentage recovery for the certified or
most probable value for the National Institute of Standards and Technology’s standard reference materials (waters) or
the U.S, Geological Survey’s standard reference water samples

[RECsRM, percentage recovery with respect to standard reference materials; n, number of observations. %, percent]

Range RECsRM (percent)
Element            n

0-200        50-150       75-1251       85-115        90-110        95-105
Aluminum 1,917 100 100 99 97 93 72
Cadmium 2,275 99 98 95 88 81 62
Copper 2,275 100 99 97 89 78 59
Iron 881 100 98 90 76 65 41
Lead 1,984 100 100 99 97 92 74
Mercury 2 605 100 98 81 70 58 38
Mercury 3 303 100 100 94 88 79 53
Zinc 2,275 100 100 93 89 83 64

IData quality objective was at least 90% completeness in the 75-125% range of RECsRM.
2All mercury standards.
3Mercury standards with concentrations greater than 10 times the detection limit.
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~’akle 10. Percentage of determinations of noncritical elements within the stated percentage recovery for the certified
or most probable value for the National Institute of Standards and Technology’s standard reference materials (waters)
or the U.S. Geological Survey’s standard reference water samples

[RECsRM, percentage recovery with respect to standard reference material; n, number of observations; *, "for informational purposes"
value]

Range RECsRM (percent)
Element            n

0-200        50--150        75-125        85-115        90-110        95-105
Antimony 886 100 100 99 97 85 66
Arsenic 1,187 103 100 98 96 85 56
Barium 1,221 103 100 98 96 92 71
Beryllium 1,087 100 99 98 95 89 65
Bismuth 419 100 99 94 93 90 74
Boron 1,021 100 99 89 78 63 41
Calcium 1,025 100 100 99 91 81 55
Chromium 1,258 103 98 92 84 72 47
Cobalt 1,626 103 100 99 95 90 74
Lithium 1,360 100 99 97 96 90 70
Magnesium 1,025 100 100 99 94 88 68
Manganese 1,655 103 100 98 89 82 64
Molybdenum 1,263 100 1t30 98 91 80 54
Nickel 1,891 100 103 98 94 84 64
Rubidium* 260 103 97 95 93 93 83
Selenium 1,839 103 98 90 76 64 45
Silica1 1,007 103 103 98 92 85 65
Silver 1,183 98 83 69 55 44 30
Sodium 1,025 100 100 96 82 71 51
Strontium 1,222 103 1!30 98 96 93 79
Tellurium* 235 103 95 73 49 37 18
Thallium 508 103 100 96 95 93 78
Uranium 101 100 100 103 100 97 76
Vanadium 1,243 100 100 98 95 80 66

ISilica was the only substance reported as an oxide.

the total determination of elements specified in thewithin the range from about 2 to 32 percent by weight
QAPP (table 2 in Appendix 1); and table 12 is a tabu-(wt percen0. Figure 18 shows five elements at
lation of all other major and trace elements deter- concentrations within the range of 100 to 30,000 ~tg/g.
mined on a total basis, but not mentioned specificallyFigures 19 and 20 show elements in the range of 3 to
in the QAPP. For the elements listed in the QAPP, the800 ~tg/g. Finally, figure 21 shows concentration data
REC data in table 11 indicate that accuracy was withinfor trace element standards that range from about 1 to
the specified data quality objectives. Table 12 includes3 Ixg/g. On figures 17 through 21, dotted lines
REC data for 28 elements not listed in the QAPP. Forrepresent perfect agreement between observed and
the 16 elements listed in table 12 for which certifiedcertified, or MPV, concentrations, and lines represent
values are available for SRM 2704, 11 elements met95 percent confidence bands. Because no SRMs are
the criterion of at least 90 percent of SRM analyses inavailable for sequential extraction data, the sum of the
the range of 75-125 percent REC. Three of the otherthree components (oxidizable, reducible, and residual)
elements (magnesium, nickel [Nil, and silica [SiO2])are compared with the total values c~rtified in the
had 89 percent of REC values in this range and 2 ofrespective SRM. The data points for these deter-
the 16 elements (sodium and potassium) had only 58minations are noted in the legends. Figure 21 shows
percent of REC values in the 75-125 percent range,that the mercury value for NIST SRM 2704 falls at the

Figures 17 through 21 show correlation plots foredge of the 95 percent confidence band on the low
the analysis of NIST SRM 2704 with regard to totalside. This is expected, because the procedure for
digestions and the sum of sequential digestions, sequential extraction involves several steps that could
Figure 17 is for five major elements at concentrationsresult in loss of mercury because of its volatility.
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Spike Addition Recovery sample depending on its final volume; however, this
variation is well within the experimental error of theSelected water samples (36 < n < 50) were

spiked in the field, immediately after processing, formeasurements. Similar to the SRMs, RECsPIKE is

elements: Ag, arsenic (As), Cd, cobalt (Co), chromiumcalculated by dividing the measured value of the spike

(Cr), Cu, Hg, Ni, Pb, selenium (Se), uranium (U), andby the expected recovered value, multiplied by 100 to

Zn. For each of these elements in each sample, theconvert to percentage recovery. Beryllium was added

RECsplKE was calculated, as indicated earlier in this to the spike solution to serve as an internal standard to
report, using the theoretical value (calculated fromcompensate for volume variations in samples. All trace
known amount of spike added) as the basis for elements listed in table 13 that are specified in the

recovery. The expected concentration for each spikedQAPP (table 1 in Appendix 1) are within the listed
element is listed along with the number of spikeddata quality objectives. No spiked additions were
samples and a frequency distribution (percentage ofperformed on sediment samples.
observations within a range of percentage recoveries) Figure 22 shows a distribution diagram of the
of RECsr,~KE in table 13. Specific quantities of the RECsP~KE of spiked additions for cadmium, copper,
spike addition will vary slightly from sample to mercury, lead, and zinc versus the percentage of
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samples observed. Dashed [flies specifying limits offor all other elements not mentioned in the QAPP that
compliance (from the QAPP) are shown on the were determined in the sequential extraction of
diagram, multiple aliquots of NIST SRM 2704--Buffalo River

Because no SRMs are available for the evalua-Sediment, compared with the total certified or
tion of sequential chemical extraction of sediments,"informational purposes" values in the reference
the only determination of accuracy is the comparisonmaterial. The data in table 15 shows good
of the sum of each phase of the extraction to the totalconformance to the QAPP criteria for all elements
certified values for a sediment reference material. Thisexcept aluminum (A1).
approach provides indirect information regarding the
confidence in the sequential extraction process. Blanka
Table 14 shows the RECsRM values for the sum of the
sequential extraction of multiple aliquots of NIST Analytical laboratory reagent blank and
SRM 2704-Buffalo River Sediment, for all elementsdeionized water blank data were used to correct
specified in the QAPP (table 2 in Appendix 1). analyte determinations in concurrently measured
Similarly, table 15 shows the RECsRM sediment datasamples. Reagent blanks were analyzed at a minimum
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Figure 13. Correlation plot of observed versus reported (certified or most probable value) dissolved concentration
values of aluminum (AI), boron (B), barium (Ba), iron (Fe), strontium (St), and zinc (Zn) in standard reference
materials. Standard reference materials tested were National Institute of Standards and Technology’s standard
reference materials 1643a, 1643b, and 1643d; and U.S. Geological Survey’s standard reference water samplesT99,
T101,T103,T105,T107,T113,T117,T119,T125,T131 ,T133,T135,T137,T143, andT145. Error band represents the 99 percent
(%) prediction interval.
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of I0 percent frequency of total samples with each Analytical results of all blank determinations
group of laboratory analyses performed. Field process(with appropriate error terms) are tabulated in
blanks for each step of sampling and processing ofAppendix 2 (table A2-2). Blank data obtained to
samples were analyzed at a minimum of 10 percentevaluate contamination problems are element specific
frequency of all samples collected (dissolved andand are focused on the trace elements of primary
sediment analyses). The purpose of the field and interest (critical elements) in this study. Results of
process blanks was to monitor potential contaminationblank data for these elements are evaluated
of sample collection and handling processes. No individually.
analytical data corrections were made for positive Figures 23 through 28 show box plots corn-
concentration values observed for field or processparing different types of blank sample concentration
blanks. Because the dissolved concentrations of tracedata with Sacramento River mainstem dissolved
metals, for interpretation purposes, was focused on(ultrafiltrate) concentration data for the elements A1,
data collected by tangential-flow filtration, only blankCd, Cu, Fe, Pb and Zn, respectively. No apparent
data related to this process were evaluated. Thesesignificant blank problems for the elements aluminum,
included tangential-flow filter blanks, deionized watercadmium, and copper are shown in figures 23-25,
blanks, and chum blanks, respectively. With the exception of an occasional
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Figure 14. Correlation plot of observed versus reported (certified or most probable value) dissolved concentration
values of copper (Cu), lithium (Li), manganese (Mn), molybdenum (Mo), and nickel (Ni) in standard reference materials.
Standard reference materials tested were National Institute of Standards andTechnology’s standard reference materials
1643a, 1643b, and 1643d; and U.S. Geological Survey’s standard reference water samplesT101,T103,T105,T107,T113,
T117,T119,T125,T131,T133,T135,T137,T143,T144, andT145. Error band represents the 99 percent (%) prediction interval.
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o’a~ier, the mean and m~an of the blanks for theseprocess the blank samples--namely, the deionized
three elements are significantly smaller than the valueswater from the deionizer column was sampled
observed in the mainstem of the river, which are used(without filtration) and immediately transferred to the
for the study and interpretation of the distribution ofprecleaned churn. A subsample from the chum was
these elements in the hydrologic system, collected (without filtration) and the remainder was

Blank concentration data for zinc may demon-processed through the tangential-flow filtration
strate a minor problem on the basis of the appareatsystem, where (after ultratiltration) a sample was taken
marginal overlap of box plots with concentration datafor blank analysis ("filter" blank). The only logical
shown for the mainstem of the Sacramento River explanation for chum blank samples being higher in
(fig. 28). Two specific deionized water blank outliers,trace element concentration than either the original
which were known to be contaminated (independentlydeionized water or the tangential flow ultra.filtrate is
from the deionized water system), were removed fromthat particulate matter containing trace elements, from
the data set. From this plot it is clear that the source ofa poorly cleaned chum, was analyzed in these chum
the overlap is most prevalent from blank samples takenblank samples. These constituents would necessarily
from the chums. In evaluating these data, one mustbe removed from the filter blank samples by the nature
consider the procedure that was used to collect andof the filtration process. In summary, this situation
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Figure 15. Correlation plot of observed versus reported (certified or most probable value) dissolved concentration
values of arsenic (As), beryllium (Be), chromium (Cr), antimony (Sb), and vanadium (V) in standard reference materials.
Standard reference materials tested were National Institute of Standards andTechnology’s standard reference materials
1643a, 1643b, and 1643d; and U.S. Geological Survey’s standard reference water samplesT99, T101,T103,T105,T107,
T113,T117,T119,T125,T131,T133,T135,T137,T143, andT145. Error bands represent the 99 percent (%) prediction interval.
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does not reflect a problem that will impact sampleof the mainstem river samples have lower concentra-
determinations for zinc in ultrafiltrates or hinder thetions than that of the median filter blank samples.
interpretation of such data for zinc. These considerations lead to the conclusion that in the

The filter blanks from Minim ultrafilters (U 1samples, zinc data are at most only marginally affected
and U2 in table A2-2, Appendix 2) have zinc concen-by contamination, and contamination is insignificant
tration values ranging from the detection limit (usuallyin the interpretation of dissolved zinc concentrations
<0.03 l~g/L) to 0.57 l~g/L. The highest filter blanks forin river water samples.
zinc were collected during the first sampling trip. The data for lead concentrations in blank sam-
Remedial action was taken (field processing facilitiespies show some overlap with ultrafiltrate concentra-
were moved to a more suitable location) to amelioratetions in mainstem Sacramento River samples (fig. 27).
these high blanks. The mainstem river samples have aAs with zinc, the most commonly observed blanks
median dissolved zinc value of 0.8 leg/L, and less thanwith elevated lead concentrations were the chum
25 percent of the mainstem river samples have concen-blanks, which had a mean value of 5 ng/L. The mean
trations less than 0.4 ~tg/L; indeed less than 5 percentand median concentration values of the mainstem
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Figure 16. Correlation plot of observed versus reported (certified or most probable value) dissolved concentration
values of silver (Ag), bismuth (Bi), cadmium (Cd), cobalt (Co), lead (Pb), rubidium (Rb), selenium (Se), thallium (TI),
and uranium (U) in standard reference materials. Standard reference materials tested were National Institute of
Standards andTechnology’s standard reference material 1643a, 1643b, and 1643d; and U.S. Geological Survey’s
standard reference water samples T103, Tll 3, Tl17, Tl19, T125, T131, T133, T137, and T145. Error band represents the 99
percent (%) prediction interval.
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samples are also about 5 ng/L. In addition, a few The data for iron concentrations in blanks show
concentration values greater than 5 ngtL were significant overlap with the iron data obtained for the
observed for deionized water and the filter blanks, Sacramento River mainstem samples (fig. 26).
suggesting that 5 ng/L is a reasonable reporting limitTherefore, the dissolved iron data for the Sacramento
for dissolved lead for this study. River samples cannot be distinguished from the blank

Table 11. Percentage of determinations for critical elements within the stated percentage recovery for the certified
value for the National Institute of Standards and Technology’s standard reference material SRM 2704--Buffalo River
Sediment

[RECsRM, percentage recovery with respect to standard reference materials; n, number of observations; %, percent]

Range RECsRM (percent)
Element          n

0-200        50-150       75-1251       85-115       90-110       95-105
Aluminum 19 100 100 100 95 68 32
Cadmium 19 I00 100 100 95 84 42
Copper 19 100 100 95 89 68 37
Imn 19 100 100 100 100 100 89
Lead 19 100 100 100 100 100 26
Mercury 18 100 100 100 83 83 39
Zinc 19 1t30 100 100 100 100 89

tData quality objective was at least 90% completeness in 75-125% range of RECsRM.

Table 12. Percentage of determinations of noncritical elements within the stated relative percentage recovery for the
certified or "informational purposes" value for the National Institute of Standards and Technology’s standard
reference material SRM 2704-Buffalo River Sediment

[RECsRM, percentage recovery with respect to standard reference materials; n, number of observations; *, "informational
1ourposes" value]

Rankle RECsRM (percent)
Element           n

0-200        50-150       75-125       85-115       90-110       95-105
Antimony 19 100 100 100 89 84 74
Barium 19 100 100 100 79 63 53
Calcium 19 100 100 100 100 100 89
Cerium* 19 100 100 53 26 11 0
Cesium* 19 100 100 100 84 68 53
Chromium 19 100 100 1130 100 79 79
Cobalt 19 100 100 100 100 100 37
Dysprosium* 19 100 100 58 0 0 0
Europium* 19 100 100 84 26 26 11
Lanthanum* 19 100 100 58 42 21 5
Lithium 19 100 100 100 100 89 11
Lutetium* 19 100 100 11 0 0 0
Magnesium 19 100 100 89 63 63 32
Manganese 19 I00 100 100 100 100 79
Nickel 19 100 100 89 84 58 37
Potassium 19 100 100 58 5 0 0
Rubidium* 19 100 58 5 5 5 5
Samarium* 19 100 100 79 58 37 5
Silica1 19 100 100 89 84 74 47
Sodium 19 89 89 58 53 42 21
Strontium* 19 100 100 I00 74 74 32
Thallium 19 100 100 100 100 89 16
Thulium* 19 100 100 84 58 47 16
Titanium 19 100 100 100 100 100 100
Uranium 19 100 100 100 100 100 68
Vanadium 19 100 100 100 100 89 32
Ytterbium* 19 100 100 100 95 58 47
Zirconium* 19 100 95 79 42 37 21

1Silica was the only substance reported as an oxide.
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Figure 17. Correlation plot of observed concentration values in total digestions and in the sum of sequential digestions
versus certified concentrations of aluminum (AI), calcium (Ca), iron (Fe), potassium (K), and silicon (Si) in standard
reference material. The standard reference material tested was National Institute of Standards andTechnology’s
standard reference material SRM 2704-Buffalo River Sediment. Error and represents the 95 percent (%) prediction
interval.

data resulting in an inability to interpret low level,percentage of sample values whose RPD was below
dissolved iron concentrations, the specified value, are shown in table 16. This table

uses the calculation of RPD as specified in the QAPP,
Precision which is the difference between the measured value

(mean of triplicate determinations) of each of the field
Each duplicate sample for dissolved consti- duplicates, divided by the mean value of the two

tuents (ultrafilter effluent) was analyzed three times,duplicates, multiplied by 100 to convert to percentage
Because of the limited quantifies of the freeze-dried(as follows):
colloidal material that were available, single
digestions were performed. The solutions from the RPD = XD1 - XD2 x 100 (4)
colloid total digestions, however, were also analyzed X(D1 + D2)

in triplicate. Results (for the trace elements listed inwhere, XD1 and XD2 are the mean values of the
table 1 of the QAPP, Appendix 1) for the analyses oftriplicate laboratory analysis of each of the field
field duplicate dissolved samples, expressed as theduplicates and X(DI+D2) is the mean Of XDl and XD2.
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Rgure 18. Correlation plot of observed concentration values in total digestions and in the sum of sequential digestions
versus certified concentrations of chromium (Cr), magnesium (Mg), sodium (Na), titanium (Ti), and zinc (Zn) in
standard reference material.The standard reference material tested was National Institute of Standards and
Technology’s standard reference material SRM 2704-Buffalo River Sediment). Error band represents the 95 percent (%)
prediction interval.

Field duplicate agreement specifies the worst- As observed concentrations approach the
case situation for repeatability of determinations detection limit for specific elements, the precision of
because it incorporates all sources of variance, determination decreases. Figures 30 through 33 show
including sampling precision, processing precision,how the percentage relative standard deviation
and laboratory analysis precision. Figure 29 providesincreases as dissolved (ultrafiltrate) concentrations
correlation plots between field replicate samples fordecrease for aluminum, cadmium, .copper, and
six elements: A1, Cd, Cu, Fe, Pb, and Zn. Error bars onmercury, respectively. The RSD is calculated as
the correlation plots represent the standard deviationfollows: (1) the overall standard deviation is calculated
of multiple laboratory determinations on each of theby pooling the standard deviations of the individual
replicates. The range of concentration varies signifi-determinations (analysis precisions); (2) the mean of
cantly from element to element on the plots. The the individual determinations is computed; and finally,
dotted lines are not regression fits, but the theoretical(3) the RSD is calculated by dividing the standard
lines of perfect agreement, deviation by the mean value and multiplying by 100.
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Figure 19. Correlation plot of observed concentration values in total digestions and in the sum of sequential digestions
versus certified concentrations of barium (Ba), copper (Cu), manganese (Mn), nickel (Ni), and lead (Pb) in standard
reference material.The standard reference material tested was National Institute of Standards and Technology’s
standard reference material SRM 2704-Buffalo River Sediment. Error band represents the 95 percent (%) prediction
interval.

This calculation provides a more definitive evaluation Table 16 provides a summary of the precision of
of the overall precision than the RPD specified in the field duplicate dissolved samples. The information is
QAPP. Figures 30 through 33 show vertical lines that presented in terms of the percentage of samples for
represent both the detection limit and 10 times the which the RPD was less than specified values. Data
detection limit. For aluminum and cadmium (figs. 30quality objectives for this study (QAPP, Appendix 1)
and 31), the RSD increases exponentially with the were that RPD values for at least 90 percent of the
decrease in concentration. For copper (fig. 32), an samples should be less than 25 percent. The data in
exponential relationship is suggested for the data in table 16 indicate that this objective was achieved for
the range of 0.3 to 9 ~tg/L, although somewhat higherall of the critical elements in this study with the
values of RSD were observed for two of three samplesexception of mercury (74 percent completeness at
from Spring Creek, with copper concentrations in theRPD less than 25 percent) and zinc (78 percent
range of 429 to 535 ~tg/L. A similar relationship is notcompleteness at RPD less than 25 percen0.
clear in figure 33 for mercury, probably because all Table 17 summarizes the percentage of replicate
observed values are very low compared with a value ofdissolved samples whose percentage RSD occurred
10 times the detection limit, below the specified values listed. Table 17 presents
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Figure 20. Correlation plot of observed concentration values in total digestions and in the sum of sequential
digestions versus certified concentrations of cadmium (Cd), cobalt (Co), lithium (Li), antimony (Sb), and vanadium (V)
in standard reference material. The standard reference material tested was National Institute of Standards and
Technology’s standard reference material SRM 2704-Buffalo River Sediment. Error band represents the 95 percent (%)
prediction interval.

data for all elements determined in this study. Also, samples were analyzed because of the limited amount
table 17 provides average detection limit data of colloid material recovered, the samples (n--4) for
computed from the actual analytical determinations, tables 18 and 19 are relatively low.
rather than the estimated values presented in the Table 19 summarizes the percentage of replicate
QAPP (tables 1 and 2 in Appendix 1). colloid sediment samples whose percentage RSDs (see

For colloid samples, table 18 summarizes the section on dissolved constituents) are below the
RPD of the elements listed in the QAPP (table 2 in specified values listed. This table presents data for all
Appendix 1). The table shows the percentage of field

elements determined in this study.duplicate samples for which the RPD value was below
Data for the RPD of sequential extractionthe designated levels for each of the critical elements.

determinations on colloidal suspended sediments forField duplicate agreement specifies the worst case
situation for repeatability of determinations because itthe critical elements are presented in table 20. Finally,

incorporates all sources of variance, including sam- table 21 summarizes the percentage of duplicate
pling precision, processing precision, and laboratorysequential extraction determinations on colloid
analysis precision. Since limited field duplicate sediment samples whose RSDs are below the specified
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Figure Zl. Correlation plot of observed concentration values in total digestions and in the sum of sequential digestions
versus certified concentrations of mercury (Hg), thorium (Th), thallium (TI), and uranium (U) in standard reference
material. The standard reference material tested was National Institute of Standards and Technology’s standard
reference material SRM 2704-Buffalo River Sediment. Error band represents the 95 percent (%) prediction interval.

values listed. This table presents data for all elements Spike Addition Recovery
determined in this study. Spike additions on caddisfly larvae extracts

were done on 14 subsamples from 4 sampling sites.
Trace Elements in Caddisfly Larvae Spike recovery percentages for cadmium, copper, lead,

and zinc are shown in table 23. The overall range for
Standard Reference Materials cadmium was 95-102 percent, for copper was 82-100

Two SRMs were digested along with caddisflypercent, for lead was 87-98 percent, and for zinc was
larvae: NIST SRM 1566a oyster tissue, and SRM 5093-108 percent.
albacore tuna. No certified values for aluminum,
cadmium, copper, or iron were available for SRM 50;Iron Redox
only lead and zinc are reported (table 22). With the
exception of aluminum, observed values are within 10 No SRMs exist for iron redox species because
percent of certified values, of the poor long-term stability of Fe(II) and Fe0II) in
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Table 13. Percentage of determinations for each selected element that fell within the specified range of the I~ercentage
recovery for the calculated theoretical value of the spike addition in water samples

[RECsPIKE, percentage recovery with respect to spiked samples; n, number of observations; Conc., spiked concentration; QAPP, Quality
Assurance Project Plan. %, percent; ~tg/L, microgram per liter]

RECs~IKE Percentage of spiked samples within the specified RECsI~ range
Range

(%) Arsenic CadmiumI Chromium Cobalt Copper1 LeadI Mercury1 Nickel Selenium Silver Uranium Zinc1

0-200 100 100 100 100 100 100 " 100’ 1130 100 98 100 " il30
50-150 100 100 100 100 100 98 100 100 100 92 100 98
75-125 98 100 98 100 98 98 100 1130 100 78 98 98
85-115 92 94 98 100 98 96 89 100 98 58 80 91
90-110 78 88 88 98 85 82 69 96 94 44 62 83
95-105 58 69 52 69 60 56 44 70 70 16 42 55

n 50 48 50 49 47 50 36 50 50 50 50 47
Conc. (~tg/L) 10 1 50 5 10 50 0.004 I0 20 10 10 10

1Data quality objective was at least 90 percent completeness in the 75-125 range of RE(~sPIKE for indicated elements listed in the QAPP
(Appendix I).

130      I                  I         ’         I

¢) Cd
,~ Cu Data quality objective

120 ~> Hg
[] Pb
s7 Zn

110

100

.-= 90

20 J ~’ I I J I         ~         I ~ 1 , I
0 20 40 60 80 100

Samples, in percent

Figure 22. Distribution diagram of the percentage recovery of dissolved spike addition determinations for cadmium
(Cd), copper (Cu), mercury (Hg), lead (Pb), and zinc (Zn) versus the percentage of samples observed in the Sacramento
River Basin, California, including the data quality objective (represented by horizontal lines).
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"Tab|e 14. Percentage of determinations of critical elements within the stated percentage recovery for the certified or
critical value compared with the sum of the sequential extraction phases of the National Institute of Standards and
Technology’s standard reference material SRM 2704-Buffalo River Sediment

[RECsRM, percentage recovery with respect to standard reference materials; n, number of observations]

Range RECsRM (percent)
Element         n

O--ZOO       50-150       75-125       85-115       90-110       95-105
Aluminum 5 103 80 0 0 0 0
Cadmium 5 100 100 103 103 80 60
Copper 5 100 103 100 80 60 40
Iron 5 103 103 103 103 80 40
Lead 5 103 103 103 1(30 80 80
Mercury 5 103 100 103 103 100 80
Zinc 5 100 1(30 100 103 100 40

Table 15. Percentage determinations of noncritical elements within the stated percentage recovery for the certified or
"informational purposes" value compared with the sum of the sequential extraction phases of the National Institute
of Standards and Technology’s standard reference material SRM 2704-Buffalo River Sediment

[RECsRM, percentage recovery with respect to standard reference materials; n, number of observations; *, "informational purposes" value]

Range RECsRIq (pement)
Element         n

0-200        50-150       75-125        85-115       90-110        95-105
Antimony 5 103 100 100 80 80 60
Barium 5 100 80 20 0 0 0
Calcium 5 100 100 1130 80 80 40
Cerium* 5 103 0 0 0 0 0
Cesium* 5 I00 103 103 80 60 40
Chromium 5 103 103 103 100 60 40
Cobalt 5 100 100 100 60 40 20
Dysprosium* 5 103 40 0 0 0 0
Europium* 5 100 80 0 0 0 0
Lanthanum* 5 103 0 0 0 0 0
Lithium 5 103 100 100 80 80 40
Lutetium* 5 100 0 0 0 0 0
Magnesium 5 103 103 0 0 0 0
Manganese 5 100 100 1130 103 80 60
Nickel 5 100 100 80 20 20 20
Rubidium* 5 1t30 0 0 0 0 0
Samarium 5 100 60 0 0 0 0
SilicaI 5 1t30 103 103 1!30 80 20
Strontium* 5 103 100 20 20 0 0
Titanium 5 103 103 103 103 80 80
Thallium 5 103 103 103 80 80 60
Thorium* 5 100 40 0 0 0 0
Uranium 5 103 103 103 103 103 40
Vanadium 5 100 103 103 100 100 103
Ytterbium* 5 100 40 0 0 0 0
Zirconium* 5 100 103 80 80 80 60

lSilica was the only substance reported as an oxide.

aqueous solution. Therefore, the quality of analytical(ICP-AES), and by comparing the proximity of a
results for iron redox determinations by given analytical result with the method detection limit.
ultraviolet-visible (UV-vis) spectroscopy using At the method detection limit, by definition the
FerroZine as the complexing agent were evaluated byprecision of the analytical result is ± 100 percent.
replicate analysis, by comparison of total iron Precision improves exponentially with increasing
determinations to those made by another method concentration until it is ± 5 percent or less at about
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Figure 23. Box plots showing concentration ranges for aluminum (AI) in selected blank water samples and dissolved
(ultrafiltrate) subsamples from the mainstem Sacramento River, California.

10 to 20 times the detection limit. Iron redox samplesprobable laboratory contamination problem. The
were analyzed routinely in duplicate, with additionalsource of the iron contamination could have been the
analyses performed for instances where precision bottle washing procedure, the hydrochloric acid used
between replicates was judged poorer than that for sample preservation, the pipette used to transfer the
expected for the concentration range represented by acid, or perhaps the environmental conditions in the
the analyses, laboratory used to process and preserve these samples.

Concentrations of total iron in filtered water Sample processing was relocated from the BOR
samples determined by UV-vis spectroscopy can be laboratory near Keswick Dam to the USGS laboratory
compared with total iron determined by ICP-AES on in Sacramento beginning in November 1996. Signifi-
split subsamples. Comparing results from all six sam-cantly lower blank levels were observed beginning in
pling events (table A4-1) indicates a slight bias towardNovember 1996, and the agreement between the data
higher iron concentrations with UV-vis spectroscopy from the two methods of iron determination was also
than with ICP-AES, especially in the concentration improved beginning with samples from that time. The
range of about 8 to 80 lxg/L. Blanks for the iron redoxagreement between the two methods for total iron is
subsplits for the July and September 1996 sampling especially good above concentrations of 10 Ixg/L, a
trips showed elevated iron in this approximate value less than 10 times the detection limit of both
concentration range (table A2-2), indicating a methods.
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Figure 24. Box plots showing concentration ranges for cadmium (Cd) in selected blank water samples and dissolved
(ultrafiltrate) subsamples from the mainstem Sacramento River, California.

Lead Isotopes used in static mode, all lead isotopes were measured
simultaneously. Differences in collector efficiencies

The total chemistry lead blank for the lead were routinely measured and corrected mathemati-
procedure is approximately 0.1 ng. In the worst case cally as a part of the general operating software. When
scenario (83 ng of lead in the sample) the blank lead was measured on the VG 54R single-collector
contributes 0.12 percent of the total lead. However, mass spectrometer, data were measured as pairs using
because the isotopic composition of the lead blank peak switching and 206pb as the reference isotope.
(2°6pb/2°4pb = 18.9) is similar to that of the samples Data are considered to be of acceptable quality if the
(2°6pb/2°4pb = 18.1-19.1), the blank effect on the internal precision for a given run is better than
isotopic composition of the sample is less than 0.1 percent for 2°6pb/2°4pb and better than 0.05
0.006 percent. This contribution is insignificant percent for 2°Tpb/2°6Pb and 207pb/208pb.

relative to the precision of the mass spectrometric The principal cause of uncertainty in mass
analyses (0.05-0.1 percent), spectrometric analyses for lead is mass-dependent

Mass spectrometric data for lead were collectedfractionation induced during thermal ionization of the
from at least three blocks of 10 ratio sets. When the sample. The level of accuracy for the mass spectro-
VG Sector 54 seven-collector mass spectrometer wasmetric determinations performed in this study was

56 Metals Transport in the Sacramento River, California, 1996-1997. Volume 1: Methods and Data

C--109277
C-109277



~ - Maximum value
"" 99~ percentile -
~. 1.0 ~ 95th percentile _

¯ -- -- 75th percentile -

N _
ff ~ Mean

~ Median _

0.4 25th percentile --
~ ~ 5~ percentile -

x 1st percentile
0.2                                                                                                 -

Minimum value

o.o

Deienized weter      Churn U~tralilter Mainstem samples
blanks blanks blanks

Unfiltered blanks Ultrafiltrates

Figure 25. Box plots showing concentration ranges for copper (Cu) in selected blank water samples and dissolved
(ultrafiltrate) subsamples from the mainstem Sacramento River, California.

evaluated by performing concurrent analyses of NIST 207pb    207pb
lead isotopic standard SRM-981 (Todt and others, ~ = 2~--~b~(1 +0.03F) (8)
1993). One standard analysis was performed for every 204pbC

10 or fewer sample analyses. A fractionation factor (F) 208pb    208pb
that is calculated from the standard data represents the = .( 1 + 0.04F) (9)
correction in percentage per atomic mass unit that 204pbC 204pbM
must be applied to a given isotopic ratio as follows:206pb 206pb where the subscripts C and M refer to the corrected

(1 + 0.02F) (5) and measured isotopic ratios, reslx~.. ". tively.
21MpbC 2IMpbM Lead isotopic data were measured at filament

temperatures ranging from approximately 1,200° to
207pb 207pb 1,300°C. There is a small but measurable effect of

= ( 1 + o.ol F)
(6) filament temperature on mass fractionation as outlined

206pbC 206pbM in table 24. Fractionation corrections were applied to
the data for individual samples on the basis of the

208pb 208pb mass spectrometer used and the filament temperature.

206pbC =r°M~(1 +0.02/7) (7) The uncertainties are calculated after the manner in

Lead Isotopes 57
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Figure 26. Box plots showing concentration ranges for iron (Fe) in selected blank water samples and dissolved
(ultrafiltrate) subsamples from the mainstem Sacramento River, California.

Ludwig (1979) and are at the 95 percent confidence documented in reports by Friedman and Erdmann
interval, or 2 sigma (2~). (1982) and by Pdtt and Raese (1995). Method

As an independent check of the mass spectro- performance evaluations were based on the analysis of
metric procedures used in this study, one of the colloidSRMs, laboratory replicates, and analysis of blank
samples (below Shasta Dam) was analyzed on both samples. A minimum of 10 percent of analyzed
mass spectrometers. The fractionation-corrected data samples were reference materials.
on this comparison are presented in table 25, showing In addition to internal QAQC assessments,
essentially identical agreement between both mass NWQL participates in numerous external performance
spectrometers, evaluation programs, including the EPA’s Water

Pollution Performance Evaluation Study (WPPES)

Anions, Nutrients, and Organic Carbon and its Water Supply Performance Evaluation Study
(WSPES). These studies are made by the EPA’s

Analyses of anions, nutrients, and organic Environmental Monitoring Systems Laboratory and
carbon were done by USGS personnel at the NWQL inare used to evaluate the performances of EPA, state,
Arvada, Colorado. Quality assurance and quality and other selected laboratories for 80 water pollution
control (QAQC) activities at the NWQL are constituents. The NWQL also participates in the
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Figure 27. Box plots showing concentration ranges for lead (Pb) in selected blank water samples and dissolved
(ultrafiltrate) subsamples from the mainstem Sacramento River, California.

spring Canadian Federal-Provincial water A2-1c). The acceptance limits defined by the EPA
performance evaluation study. This study includes(Appendix 2) are the 99 percent confidence interval or,
low-ionic strength, trace metals, and major ion effectively, ± 3 standard deviations (3~). Warning
determinations. Additionally, the NWQL participateslimits are defined as the 95 percent confidence
in the USGS Water Resources Division, Branch ofinterval, or ± 2(~. The number of decimal places
Technical Development and Quality Systems reported in the EPA performance evaluations
(BTD&QS) round-robin performance evaluation (Appendix 2) is not necessarily reflective of the
program, which biannually sends standard referenceprecision of the analytical method.
water samples to more than 150 laboratories for
comparative analysis. The NWQL also takes part inParticulate Size Determinations
the BTD&QS blind sample program on an ongoing
basis.                                                 Replicate split samples were analyzed for size

Satisfactory results of the three WPPES distribution of both suspended colloid and streambed
evaluations (WP036, WP037, and WP038) that weresediment but are not reported. Similar size distdbu-
completed during the time period of this study aretions were observed in replicate samples analyzed by
included in Appendix 2 (tables A2-1a, A2-1b, and either of the methods described earlier in this report;
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Figure 28. Box plots showing concentration ranges for zinc (Zn) in selected blank water samples and dissolved
(ultrafiltrate) subsamples from the mainstem Sacramento River, California.

Table 16. Percentage of field duplicate dissolved samples whose relative percentage difference was below specified
values for critical elements

[RPD, relative percentage difference; DL, detection limit; values in table represent the total of those less than detection limit and those
which meet the criteria; n, number of duplicate samples. %, percent; <, less than; >, greater than]

Percentage of duplicate sample resuRs whose RPD fell below the given value
RPD

Aluminum    Cadmium      Copper        Iron         Lead       Mercury        Zinc
% < 100% 100 100 98 100 100 100 98
% < 50% 100 100 98 100 100 100 96
% < 25%1 98 100 98 91 1130 74 78
% < 15% 96 100 96 91 100 57 57
% < 10% 85 96 85 91 100 49 46
% < 5% 63 96 59 89 100 28 30

n > DL 46 9 46 8 3 37 46
Total n 46 46 46 46 46 47 46

IData quality objective was at least 90% completeness for RPD values < 25%.
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Figure 29. Correlation plots of field replicates for dissolved A. aluminum (AI), B. cadmium (Cd), C. copper (Cu), D. iron
(Fe), E. lead (Pb), and F. zinc (Zn) in the Sacramento River Basin, California, with error bars representing laboratory
analytical precision.
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Figure 30. Plot of relative standard deviation for replicate determinations of aluminum (AI) versus dissolved
(ultrafiltrate) concentration in the Sacramento River Basin, California, including solid and dashed vertical lines that
represent the reported detection limit and 10 times the detection limit, respectively.

however, no quantitative comparative size date by filter type. Concentration data for various
determinations were performed, filtrates includes the 0.45-~tm pore-size capsule filtrate,

the 0.40-1am pore-size membrane filtrate, and the
10,000 NMWL (0.005-1xm equivalent pore size)

Results tangential-flow ultrafiltrate (table A4-1). Data are also
provided on unfiltered (whole water) samples (table

Ronald C. Antweiler, Peter D. Dileanis, Charles A4-2).
N. Alpers, Howard E.Taylor, and Joseph L.
Dam a ga Is ki Dissolved Constituents from Tangen~l-FIow

Ultrafiltratio.

Metal Concentrations in Water Box plots (figs. 34 and 35) demonstrate average
dissolved (from the tangential-flow ultrafiltrates)

Raw data for metal analyses in water samplesconcentrations (AI, Cd, cerium [Ce], Cu, Fe,
are provided in Appendix 4 (tables A4-1 and A4-2) inmanganese [Mn], Pb, and Zn) at various sites along
the following order: (1) by sam_piing site in downriverthe Sacramento River and for some tributaries in the
order with tributaries following mainstem sites, Keswick Reservoir area. They also provide a direct
(2) within a site by sampling date, and (3) within acomparison of the range and median concentrations.
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Figure 31. Plot of relative standard deviation for replicate determinations of cadmium (Cd) versus dissolved
(ultrafiltrate) concentration in the Sacramento River Basin, California, including solid and dashed vertical lines that
represent the reported detection limit and 10 times the detection limit, respectively,

Values in Spring Creek, a tributary, are commonly reaches of the fiver, the horizontal axis is divided into
more than 1,000 times higher than at any other site two parts with different scales that provide the reader
studied along the Sacrament6 River. with a way to discriminate between the various upriver

Concentration data from the mainstem sites on sites. For most trace metals, the dissolved concentra-
the Sacramento River from tangential-flow ultrafiltra- tion was fairly uniform in the lower 250 km of the
tion subsamples for selected elements (A1, Cd, Cu, Fe,fiver and varied little from season to season. In the
Pb, and Zn) are plotted as a function of distance in upstream pa~t of the study area, several elements are at
figures 36 through 41, respectively. Similar plots for higher concentrations in the Spring Creek arm of
14 additional elements are shown in Appendix 8 Keswick Reservoir and below Keswick Dam,
(figs. AS-1 through A8-14). On each of these graphs, including aluminum, cadmium, copper, zinc, nickel,
the vertical axis represents the dissolved concentrationand some rare-earth elements, such as cerium.
of the analyte in question, and the horizontal axis Dissolved concentrations for these same elements also
represents distance in kilometers from the mouth of appear to have varied seasonally, with the highest
the Sacramento River (table 1; U.S. Army Corps of concentrations having occurred generally in December
Engineers, 1991). Because several sampling sites are1996 or January 1997.
near Redding and Keswick Dam (near fiver kilometer A comparison was made between the analysis of
480), and sites are more widely spaced in the lower composite-collected lead samples and separate
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Figure 32. Plot of relative standard deviation for replicate determinations of copper (Cu) versus dissolved (ultrafiltrate)
concentration in the Sacramento River Basin, California, including solid and dashed vertical lines that represent the
reported detection limit and 10 times the detection limit, respectively.

grab-collected lead samples concurrently collected material was dissolved and analyzed, and a sequential
(fig. 42; tables A4-3 and A4-4 in Appendix 4 contain extraction in which the colloids were subjected
the corresponding data). Most dissolved lead sequentially to three distinct digestions. The details of
concentrations were less than 10 times the analyticalthese digestions are described earlier in this report.
detection limit, indicating there was practically no
dissolved lead present. Composite samples, however, Total Digestions
did tend to have lower dissolved lead concentrations
than their grab sample counterparts; also, three The analytical results from the total digestion of

outlying data points indicate that probable the colloids are presented in Appendix 5, table A5-2.
contaminants of unknown origin were present in theseThese data---called the "elemental concentrations of
grab samples. These results would tend to imply thatthe colloids"--are presented as micrograms of analyte

there is no benefit to the collection of grab samples forper gram of freeze-dried colloid (micrograms per
dissolved lead from the standpoint of contaminationgram), and therefore represent the variation in the
for the methods employed in this study, suspended sediment chemistry. The product of this

quantity (in micrograms per gram), and the concert-

Isolated Colloidal Material tration of the colloid in the river at the time the sample
was collected (in grams per liter) is defined as the

Suspended colloids were subjected to two types "equivalent concentration" in micrograms per liter of
of analysis: a total digestion in which all colloid the analyte in the river associated with the colloid.
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Figure 33. Plot of relative standard deviation for replicate determinations of mercury (Hg) versus dissolved
(ultrafiltrate) concentration in the Sacramento River Basin, California, including solid and dashed vertical lines that
represent the reported detection limit and 10 times the detection limit, respectively.

Expressed another way, the equivalent concentrationdiscriminate between the various upriver sites. For
of element X represents the amount of X being carriedexample, in the case of aluminum (fig. 36), roughly
with colloids in the fiver per liter of fiver water, and is, 1,000 times more of this element is carried colloidally
therefore, the analogue of the dissolved concentration,than in solution. Cadmium, on the other hand (fig. 37),
with which it can be directly compared. The top figureexists in roughly equal amounts in colloidal form and
A of figures 36 to 41 are plots of the equivalent con- in solution. As noted previously with dissolved (ultra-
centmtions of selected elements (A1, Cd, Cu, Fe, Pb,filtrate) data, the equivalent concentration of most
and Zn, respectively) in the Sacramento River, just asanalytes is more or less constant in the lower 250 km
the lower figure B of figures 36 to 41 contain the of the fiver. There is, however, a distinct difference in
dissolved concentrations of these same elements, effective concentration seasonally; high-flow periods
Appendix 8 contains similar plots for an additional 14(December 1996 and January 1997) showed much
elements. By comparing the vertical axes on the A higher equivalent concentrations than did low-flow
panel with those of the B panel on figures 36 throughperiods.
41 and AS-1 through A8-14, the relative amount of
each element that is being carried on colloids can be Sequential Extractionscompared with the relative amount being carded in
solution. On all of these figures, the horizontal axis is Results from sequential extractions (reducible,
broken to provide the reader with a way to oxidizable, and residual) from selected samples
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Table 17. Percentage of replicate dissolved samples whose relative standard deviation fell below the specified values
for all elements analyzed
[DL, detection limit; ~tg/L, microgram per liter; RSD, relative standard deviation; n, number of duplicate samples. The range values in the
table represent the total of those less than the detection limit and those that meet the criteria. %, percent; <, less than]

Element Avg. DL Range (%RSD)
(gg/L) n

% < DL % < 100% % < 50% % < 25% % < 15% % < 10% % < 5%
Aluminum 0.05 46 0 103 103 103 98 89 76
Antimony 0.02 46 9 103 103 91 80 72 46
Arsenic 0.04 46 0 100 100 98 93 89 72
Barium 0.01 46 0 103 100 103 100 98 89
Beryllium 0.02 46 93 103 103 100 96 93 93
Bismuth 0.01 46 100 103 103 100 100 103 103
Boron 4 46 4 100 100 98 98 91 76
Cadmium 0.006 46 41 103 98 93 89 80 70
Calcium 20 46 0 100 100 100 100 98 93
Cerium 0.031 46 2 100 98 85 67 54 37
Cesium 0.06 46 67 96 93 91 85 76 67
Cesium 0.06 46 67 96 93 91 85 76 67
Chromium 0.2 46 26 103 100 93 80 65 43
Cobalt 0.01 46 52 103 100 96 91 89 83
Copper 0.02 46 0 100 98 98 98 96 74
Dysprosium 0.002 46 59 103 103 91 89 85 72
Erbium 0.002 46 59 100 98 96 87 85 70
Europium 0.001 46 72 98 96 89 85 80 76
Gadolinium 0.003 46 43 103 100 91 74 65 61
Holmium 0.0005 46 52 102 100 91 85 78 70
Iron 0.7 46 11 103 74 57 41 35 33
Lanthanum 0.0005 46 0 100 98 93 70 61 35
Lead 0.006 46 57 98 89 74 70 67 65
Lithium 0.1 46 4 100 100 100 100 103 80
Lutetium 0.0005 46 74 100 96 91 85 83 80
Magnesium 15 46 0 103 100 100 100 98 91
Manganese 0.02 46 0 100 100 98 98 96 89
Mercury 0.0004 47 19 103 103 74 60 55 36 -
Molybdenum 0.03 46 7 100 100 98 85 72 50
Neodymium 0.003 46 26 103 96 87 74 61 48
Nickel 0.02 46 0 103 103 98 93 87 70
Potassium 10 46 0 100 100 98 98 96 93
Praseodymium 0.0005 46 17 103 100 87 74 65 52
Rhenium 0.0013 46 83 100 I00 93 91 91 87
Rubidium 0.002 46 0 103 100 103 98 98 80
Samarium 0.003 46 74 103 100 96 93 89 85
Selenium 0.2 46 80 103 100 98 98 96 89
Silica1 50 46 0 103 103 103 100 98 93
Silver 0.05 46 1130 100 103 I00 103 100 100
Sodium 70 46 0 103 100 103 96 93 74
Strontium 0.02 46 0 100 100 100 98 98 96
Terbium 0.0007 46 63 100 98 89 78 74 72
Thallium 0.005 46 85 100 100 103 98 98 96
Thulium 0.0005 46 74 100 98 91 89 85 80
Tungsten 0.004 46 2 103 103 93 74 63 37
Uranium 0.032 46 7 100 103 98 96 87 70
Vanadium 0.05 46 4 103 100 103 103 98 93
Ytterbium 0.0314 46 48 103 96 87 74 67 63
Yttrium 0.0004 46 0 103 103 93 85 74 46
Zinc 0.08 46 0 98 98 91 67 59 33
Zirconium 0.01 46 67 100 100 91 83 80 78

1Silica was the only substance reported as an oxide.
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Table 18. Percentage of duplicate colloid samples whose relative percentage difference of total elemental analysis
was below specified values for critical elements

[RPD, relative percentage difference; n, number of duplicate samples. %, percent; <, less than; >, greater than]

RPD Aluminum Cadmium Copper Iron Lead Mercury1 Zinc
% < 100% 100 100 100 100 100 100 1130
% < 50% 100 100 100 100 100 100 100
% < 25% 100 100 100 100 100 50 100
% < 15% 100 100 100 100 100 50 100
% < 10% 100 100 75 100 75 50 100
% < 5% 25 75 0 75 25 25 75

n > DL 4 4 4 4 4 4 4
Total n 4 4 4 4 4 4 4

1Those values of RPD above 25% were less than I0 times the detection limit.

(Appendix 5, table A5-3) indicate that elements such 3. A conventional total recoverable analysis
as aluminum, chromium, titanium (Ti), and thallium using a partial digestion procedure on a
(T1) occur mainly in the residual phase, and therefore whole-water (unfiltered) sample will dissolve
are interpreted as being not readily bioavailable, a major fraction of the element from the
despite the fact they are present in colloids in sub- colloidal suspended material, or preferentially
stantial quantities. Other elements, such as cadmium, dissolve colloid-size suspended matter,

copper, and zinc, tend to occur primarily in the because of the high degree of reactivity and

oxidizable and(or) reducible phases, and are con- significantly large surface area of colloid
material.sidereal likely to be bioavailable, and hence, may

possibly be affecting the local aquatic ecology. 4. Colloid-size material is the primary form of
suspended matter present at the site, which

Equivalent Colloid Concentrations in Water implies that the silt-size and sand-size
material concentrations are small or negligible

To estimate colloid concentrations for use in compared to coLLoid-size suspended matter,
loading calculations, a technique was devised on the or, if not, a preliminary separation of the
basis of chemical measurements. Although conven- coarser suspended matter is performed.
tional techniques were used to measure suspended On the basis of these assumptions, the proce-
sediment concentrations (the results are in Appendix dure involves the determination of the concentration of
5, table A5-2), these data are not appropriate for an indicator element in the u]trafi]trate of the sample at
colloidal size material (< 2 lain diameter). Special the site where suspended coLLoid concentration is to be
procedures that require separation of coarser material measured. This ultrafiltrate concentration represents

followed by coagulation and a subsequent gravimetric the natural dissolved concentration of the indicator

determination (Guy, 1969) are very complex and element under the prevailing water chemistry condi-

generally do not work well for the low concentrations tions. The concentration of this element also is
determined by total recoverable analysis by partialof suspended sediment that were often found during
digestion of a representative whole-water (unfiltered)this study. The validity of the procedure that was

developed to estimate the colloid concentrations is
sample taken from the same site at the same time as
the ultrafiltrate sample. By subtracting the dissolved

predicated on several assumptions: concentration from the total recoverable analysis
1. A major elemental constituent in the colloidal (whole-water digestion) concentration, a concentration

material, which can serve as an indicator of the indicator element attributed to the suspended
element, can be measured accurately at low coLLoidal material is obtained. By knowing the con-
concentration in the dissolved phase, centration of the indicator element in the colloidal

2. The indigenous concentration of this element suspended matter, obtained from independent
is relatively low in the dissolved phase, measurements on a total digestion of the isolated
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Table 19. Percentage of replicate colloid samples whose relative standard deviation fell below the specified values for
all elements analyzed

[DL, deW.cdon limit; I.tg/L, microgram per liter; RSD, relative standard deviation; n, number of duplicate samples; the values in the table rep-
resent the total of those less than the detection limit and those that meet the criteria. %, percent; <, less than]

Element                                               Range (%RSD)
n       % < DL    % < 100%    % < 50%    % < 25%    % < 15%    % < 10%     % < 5%

Aluminum 4 0 100 100 1130 1130 100 50
Antimony 4 0 100 103 103 75 75 25
Barium 4 0 1130 103 103 103 50 25
Beryllium 4 0 100 103 103 100 75 50
Bismuth 4 3 100 103 75 75 75 75
Cadmium 4 0 1(30 1130 103 103 103 75
Calcium 4 0 103 I00 103 103 75 75
Cerium 4 0 100 103 75 25 25 0
Cesium 4 0 103 103 75 50 25 0
Chromium 4 0 103 1130 1130 103 103 75
Cobalt 4 0 103 1130 103 103 103 75
Copper 4 0 103 100 103 103 75 25
Dysprosium 4 0 100 103 103 75 75 25
Erbium 4 0 103 103 1130 103 75 0
Europium 4 0 103 103 103 50 25 25
Gadolinium 4 0 103 100 103 50 50 25
Holmium 4 0 I00 100 103 100 50 0
Iron 4 0 1130 103 103 103 103 103
Lanthanum 4 0 100 103 75 25 0 0
Lead 4 0 103 103 103 103 100 50
Lithium 4 0 100 100 103 100 100 103
Lutetium 4 0 100 1(30 103 75 75 25
Magnesium 4 0 103 103 103 75 50 50
Manganese 4 0 103 103 103 103 103 50
Mercury 4 0 1 00 1 00 1 00 50 50 25
Molybdenum 4 3 103 103 103 103 1!30 75
Neodymium 4 0 103 1 00 75 50 25 25
Nickel 4 0 100 103 103 75 75 50
Potassium 4 0 100 100 100 75 50 25
Praseodymium 4 0 103 103 75 75 25 0
Rubidium 4 0 103 50 25 0 0 0
Samarium 4 0 I00 103 103 50 0 0
SilicaI 4 0 103 103 1130 I00 50 25
Sodium 4 0 103 103 75 75 50 25
Strontium 4 0 103 103 103 103 103 75
Terbium 4 0 100 100 103 75 25 0
Titanium 4 0 100 103 103 103 103 100
Thallium 4 0 100 103 103 103 100 75
Thorium 4 0 100 103 103 75 0 0
Thulium 4 0 103 103 103 75 25 0
Tungsten 4 0 103 100 103 100 25 0
Uranium 4 0 100 103 103 103 103 75
Vanadium 4 0 I00 103 100 103 103 103
Yttrium 4 0 100 100 103 50 50 0
Ytterbium 4 0 103 100 103 75 75 25
Zinc 4 0 100 103 103 100 103 75
Zirconium 4 0 1(30 103 103 103 75 50

1Silica was the only substance reported as an oxide.
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Tab|e 20. Percentage of dup{icate co||oid sarnp{es whose relative percentage difference for the sum of sequential
elemental analysis was below specified values for critical elements

[RPD, relative percentage difference; values in the table represent the total of those less than the detection limit and those that meet the cri-
teria; n, number of duplicate samples; DL, detection limit. %, percent]

RPD Aluminum Cadmium Copper Iron Lead Mercury Zinc
% < 100% 100 100 100 100 100 100 100
% < 50% 100 100 100 100 100 100 1(30
% < 25% 75 100 100 100 100 I00 100
% < 15% 50 75 75 100 100 100 75
% < 10% 50 75 25 50 75 100 75
% < 5% 25 50 0 50 0 75 0
% < 3% 25 25 0 0 0 50 0
% < 1% 25 0 0 0 0 50 0

n > DL 4 4 4 4 4 2 4
Total n 4 4 4 4 4 4 4

colloidal material, the concentration of the colloidaleither element would yield comparable results. To
suspended matter can be calculated. This approachsimplify the presentation of effective colloid
was tested and calibrated empirically by creating concentration data, further discussion of
artificial colloid suspensions from each of the sam-concentrations calculated by this procedure are
piing sites where sufficient isolated colloidal materialrestricted to results using aluminum as the indicator
was available (after the other digestions and measure-element.
ments were completext). These suspensions, which
were derived from freeze-dried ultrafilter retentate,Total Recoverable Aaaly~es of Whole-Water
were prepared gravimetrically and resuspended in(Unfiltered) Samples
deionized water using ultrasonic agitation and the

In addition to dissolved and colloid samples,addition of a suffactant. The artificial colloid sus-
pensions were processed by total recoverable analysisunfiltered (whole-water) samples were collected,

(whole-water digestion) in the same manner as thepartially digested and analyzed, as described earlier in
this report. The results of these analyses are presentedunfiltered water samples previously described. The
in Appendix 4 (table A4-2). As a general rule, totalrecovery of the indicator elements from these total
recoverable analysis of whole-water samples usuallyrecoverable analyses (whole-water digestions) of the
do not provide as complete and reproducibleartificial colloid suspensions relative to the known
information as do the sum of dissolved and colloidalamount of these indicator elements (because a known

amount of the isolated colloids were artificially addedsamples, mainly because total recoverable analysis is

to deionized water) was computed and used to adjustnot a complete chemical digestion. For this particular

the sample calculations from the same sites. Thisstudy, however, total recoverable concentrations from
whole-water samples tend to agree well with the sumcalibration approach effectively compensated for any

deviations in the chemistry of the colloids or the of dissolved and equivalent colloid concentrations

efficiency of the total recoverable (whole water) (fig. 44) for Cd, Cu, Pb, Mg, Hg, and Zn. The sum of
dissolved and equivalent colloid concentrations areextraction process, referred to as "effective concentration."

Several elements were used to perform the
calculations of equivalent colloid concentrations. Conventional Membrane and Cizpsule FiltrationAluminum, iron, and several rare earth elements
proved to be suitable indicators for these calculations. As discussed in an earlier section of this report,
A correlation diagram is shown in figure 43, whichin addition to the tangential-flow ultrafiltration
plots colloid concentrations determined using samples, two other types of dissolved samples were
aluminum as the indicator element versus concentra-processed. Filtrate data from a 0.40-~tm membrane-
tions determined using iron as the indicator element,filtered (Nuclepore) subsample and a 0.45-ktm
The linearity of this correlation plot (R2 = 0.98) showstortuous-path capsule-filtered (Gelman) subsample
implicitly that concentrations calculated by usingwere collected to allow a rigorous comparison
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Table 21. Percentage of duplicate colloid samples whose relative standard deviation for the sum of sequential
elemental analysis was below specified values for all elements analyzed

[Values in the table represent the total of those less than the detection limit and those that meet the criteria. DL, detection limit; n, number of
duplicate samples; RSD, relative standard deviation; %, percent; <, less than; >, greater than]

Element n > DL
Range (%RSD)

%<DL %<100% %< 50% %< 25% %< 15% %< 10% %< 5%
Aluminum 4 4 103 100 103 50 50 25
Antimony 4 4 103 103 103 75 75 0
Barium 4 4 I00 100 103 50 50 0
Beryllium 4 4 100 I00 103 25 0 0
Bismuth 4 2 103 103 103 103 103 50
Cadmium 4 4 103 103 103 75 75 50
Calcium 4 4 100 100 I00 75 75 0
Cerium 4 4 100 103 75 75 75 25
Cesium 4 4 103 I00 75 50 25 0
Chromium 4 4 103 100 100 100 103 0
Cobalt 4 4 103 103 103 103 103 0
Copper 4 4 103 103 100 103 50 0
Dysprosium 4 4 100 103 103 103 75 50
Erbium 4 4 103 103 1!30 50 50 50
Europium 4 4 1130 1 00 100 75 75 50
Gadolinium 4 4 103 103 103 100 75 25
Holmium 4 4 103 103 103 75 50 0
Iron 4 4 103 103 103 103 75 25
Lanthanum 4 4 100 100 75 75 50 25
Lead 4 4 103 103 103 100 103 25
Lithium 4 4 103 103 103 103 25 0
Lutetium 4 4 1 00 103 100 50 25 0
Magnesium 4 4 103 103 103 75 50 25
Manganese 4 4 103 100 103 100 103 25
Mercury 4 2 100 103 100 103 103 50
Molybdenum 4 2 103 103 103 75 75 50
Neodymium 4 4 103 103 103 75 75 25
Nickel 4 4 100 100 103 75 50 0
Praseodymium 4 4 103 103 75 75 50 0
Rubidium 4 4 100 100 75 50 50 25
Samarium 4 4 100 103 100 75 75 25
SilicaI 4 4 103 100 103 103 50 0
Strontium 4 4 100 100 100 50 25 0
Terbium 4 4 103 103 103 100 50 0
Thallium 4 4 103 103 103 103 103 0
Thorium 4 4 103 103 100 75 75 0
Thulium 4 4 100 100 103 75 25 0
Titanium 4 4 100 100 100 103 75 25
Tungsten 4 4 103 103 103 103 75 25
Uranium 4 4 100 103 100 75 75 0
Vanadium 4 4 100 100 100 100 50 25
Ytterbium 4 4 1 03 1 03 1 00 75 75 50
Yttrium 4 4 100 103 103 75 75 25
Zinc 4 4 100 100 100 100 75 0
Zirconium 4 4 1 00 1 00 75 75 25 0

ISiliea was the only substance reported as an oxide.
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Table 22. Comparison of metal concentrations determine~ in the study with certified values reported by the National
Institute of Standards and Technology for standard reference materials SRM 1566a-Oyster tissue and SRM 50-
Albacore tuna
[Mean :t: 95 percent CI (confidance interval) for n = 5 (n refers to the number of analyses of the individual SRMs); NIST, National Institute
of Standards and Technology; SRM, Standard Reference Material. Units are micrograms per gram dry weight. %, percent; --, not
reported]

NIST SRM 1566a NIST SRM 50
Metal Certified Observed Certified Observed

Mean 95% Cl Mean 95% Cl Mean 95% Ci Mean 95% Cl

Aluminum 202.5 13 136 9 -- -- 6.28 1.7

Cadmium 4.15 0.4 4.38 0.17 -- -- 0.06 0.03

Copper 66.3 4.3 61.8 3.8 -- -- 3.08 0.2

Iron 539 15 518 24 -- -- 53 2

Lead 0.371 0.01 0.37 0.07 0.46 -- 0.52 O. 16

Zinc 830 57 824 26 13.6 1 13.8 0.9

Table 23. Percentage of metal recovered from representative caddisfly samples spiked with a known quantity of metal

[wb, whole body sample; s, spiked sample; c, cytosol sample; p, pellet sample]

Station Sample Number Cadmium Copper Lead Zinc
Sacramento River above Chum Creek near Anderson SRAH I wb/s 100 99 89 101
Sacramento River at Bend Bridge near Red Bluff SRBH1 wb/s 98 90 98 93

SRBH2wb/s 96 82 90 97
SRBHlc/s 98 96 97 98
SRBH2c/s 102 93 94 99
SRBHlp/s 99 100 97 108
SRBH2p/s 96 97 96 96

Sacramento River at Tehama SRTBLK 1 wb/s 95 93 92 96
SRTHlwb/s 97 93 87 96
SRTH2wb/s 99 92 88 99
SRTH3wb/s 99 94 97 96
SRTH4wb/s 99 94 88 95

Cottonwood Creek near Cottonwoo~l SRCCH1 wb/s 101 95 87 95
SRCCH2wb/s 95 85 93 96

between these and ultrafiltrate samples (Appendix 4,techniques (the capsule and membrane filters) tend to
table A4-1). Concentration differences for some overestimate the amount of dissolved material present,
representative elements (cerium, copper, and ironespecially at the Sacramento River below Keswick
shown in fig. 45) among the three filter types for threeDam. A more complete discussion of comparisons
sampling sites in the upper part of the Sacramentoamong the different filtrates is planned as part of
River Basin indicate that the commonly used filtrationsubsequent reports.

Metal Concentrations in Water 71

C--109292
(3-109292



Tabte 24. Lead isotopic data for the National Institute of Standards and Technology’s standard reference material
SRM-981 for filament temperatures of 1,191° to 1,300°C for the VG Sector 54 and VG 54R mass spectrometers

[The "true values" are the commonly accepted corrected values from Todt and other (1993). AMId, atomic mass units; F, fractionation
factor, in units of percent per AMU; Pb, lead; NIST, National Institute of Standards and Technology; SRM, Standard Reference Material; T,
temperature; Uncert., uncertainty. °C, degrees Celsius; %, percent]

T
206pb/204pb

Uncert.
207pb/206pb

Uncert.
208pb/206pb

Uncert. Mean F Uncert.Sample       (oC) (%) (%) (%} |%/AMU)
True Values 16.9322 0.005 0.914561 0.0044 2.16662 0.006

Sector 54.Low T
SRM 981a 1,208 16.884 0.052 0.91325 0.0048 2.1606 0.0042
SRM 981b 1,191 16.883 0.029 0.91325 0.0045 2.1605 0.0039
Mean 16.884 0.025 0.91325 0.0032 2.1606 0.0420
F 0.144 0.013 0.143 0.003 0.140 0.021 0.143 0.003

Sector 54-High T
SRM 981a 1,299 16.890 0.0264 0.91335 0.0042 2.1613 0.0063
SRM 981b I~276 16.888 0.012 0.91335 0.0036 2.1613 0.0054
Mean 16.888 0.011 0.91335 0.0027 2.1613 0.004
F 0.130 0.006 0.132 0.003 0.124 0.002 0.128 0.011

54R-Low T
SRM 981c 1,220 16.885 0.07l 0.91343 0.0071 2.1608 0.014
SRM 981d 1,200 16.889 0.021 0.91347 0.0050 2.1610 0.008
SRM 981e 1,200 16.887 0.03 0.91331 0.0057 2.1607 0.056
Mean 16.888 0.016 0.91340 0.022 2.1610 0.007
F 0.I31 0.008 0.127 0.022 0.131 0.004 0.130 0.004

54R-High T
SRM 981d 1,280 16.894 0.027 0.91352 0.0050 2.1615 0.019
SRM 981e 1,300 16.897 0.051 0.91355 0.0t51 2.1620 0.026
Mean 16.895 0.023 0.91352 0.0046 2.1617 0.015
F 0.110 0.012 0.114 0.005 0.114 0.008 0.114 0.004

Table 25. Comparison of lead isotopic data obtained from the VG Sector 54 and VG 54R mass spectrometers for a
Shasta Dam colloid sample (collected in December 1996)

[T, temperature; °C, degrees Celsius; Uncert., uncertainty; F, fracfionation factor; Pb, lead. Data are corrected for mass fractionation based
on the F-values given; uncertainties are absolute values at the 95 percent confidence interval]

Mass T F 2°~pb/2°4pb Z°7pbl 2~pb 2°~pb/Z°SPb
Spectrometer (°C)
Sector 54 1,360 0.128 18.661 ± 0.015 0.83561± 0.00018 2.0426 ± 0.0008
54R 1,285 0.114 18.663 ± 0.014 0.83598+ 0.00039 2.0432 ± 0.0016

Metal Concentrations in Streambed Sediments water versus distance (figs. 36 through 41 and A8-1
through A8-14), the horizontal axis in figures 46-51

Samples of streambed sediments were collected has been broken into two sections at different scales to
during the study according to the protocols described emphasize the upper fiver sites. Streambed sediments
in the previous section of this report. The results of and suspended colloidal sediments near Keswick
these analyses are presented in Appendix 5 (table Reservoir are elevated in certain trace elements
A5-1). Figures 46 through 51 are plots for six trace (cadmium, copper, lead, and zinc) associated with
metals (Cd, Cu, Fe, Hg, Pb, and Zn), which compare massive sulfide mineralization, relative to the down-
concentrations in streambed sediment with those in fiver sites. Other elements, such as iron, have elevated
suspended colloidal sediment in relation to downriver concentrations in suspended colloidal sediment near
distance. As in figures showing concentrations in Keswick Reservoir, but do not have particularly
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Figure 42. Plot of dissolved (ultrafiltrate) lead (Pb) concentration in composite water samples compared with
dissolved (ultrafiltrate) lead concentration in concurrent grab water samples in the Sacramento River Basin,
California. Vertical and horizontal lines represent standard deviation based on three to six determinations. Dotted line
represents theoretical line of perfect agreement; error bars represent precision based on triplicate (or hextuplicate)
analyses, ng/L, nanogram per liter.

elevated concentrations in the streambed sediment atwere exposed to elevated concentrations of bioavail-
sites downstream of Keswick Reservoir. For manyable cadmium, copper, lead, and zinc, with cadmium
trace elements, higher absolute concentrations areshowing the greatest enrichment. Distribution patterns
associated with the suspended colloids than with theof cadmium, copper, and lead were consistent with an
bed sediments. This effect could possibly be related toupstream source at or upstream of Redding. Although
the generally smaller grain size and larger surface areaall metals were attenuated downstream, the transport
of the suspended colloidal sediment, resulting in aof bioavailable metals appears to extend downstream
greater adsorption of metals, of Tehama (fig. 8). A detailed discussion of the

caddisfly data is presented separately (Cain and others,
2000).

Metal Concentrations in Caddisfly Larvae

Caddisfly (H. californica) larvae samples wereLead Isotopes in Colloid Concentrates end
collected as described in the previous section of thisStreambed Sediments
report. The results of the analyses of these samples are
presented in Appendix 7 (tables A7-1 and A7-2) and Table 26 contains the lead isotope data for both
indicate that H. californica in the Sacramento Rivercolloid concentrates and streambed sediment samples
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Figure 43. Plot of equivalent colloid concentration in river water computed using aluminum data compared with
colloid concentration in river water computed using iron data in the Sacramento River Basin, California. R2 value is
based on linear least-squared regression.

for selected sites in the Sacramento River Basin. Lead Figure 53 is another plot of 206pb/204pb versus

isotope data can be used as a tracer to elucidate theriver kilometer (continuous distance scale) that shows
possible sources of sediment and are particularly wellconsistently higher values of 2°fpb/2°4pb in suspended
suited to trace lead from massive sulfide depositscolloids collected in January 1997 compared with
(Church and others, 1993, 1997). Figure 52 is a those collected in December 1996. Values of

20 200
three-paneled plot of 2°6pb/2°4pb, 2°7pb/2°6pb, and 6pb/ Pb in streambed sediments tend to fall

between the December 1996 and January 1997 colloid2°8pb/2°6pb versus distance from river mouth (broken
values. These differences could be caused by a shift to

scale). These plots show the influence of the massivemore radiogenic (that is, granitic) source rocks from
sulfides at Iron Mountain as a source of lead to down-the eastern side of the Sacramento Valley during
river sites, both in the suspended colloid sedimentsextreme flooding that took place in January 1997.
and in the streambed sediments. At the Bend Bridge The distinctly nonradiogenic lead isotope signa-
site, 71 km downstream of Keswick Dam, the lead ture of the massive sulfide deposits at Iron Mountain
isotope signature from the Iron Mountain massive(Doe and others, 1985) is shown clearly on a plot of
sulfide deposits seems to have been attenuated by2°6pb/2°4pb versus 208pb/2°Tpb (fig. 54). Lead isotope
more radiogenic lead from other sources such as theratios in the colloid samples collected below Shasta
granitic rocks of the northern Sierra Nevada. Dam and Keswick Dam plot on a linear trend with the
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data from the Iron Mountain massive sulfide depositAnions, Ngtrients, Organic Carbon, end Field
(fig. 54). This linear pattern is consistent with an Parameters
interpretation that the lead in suspended colloids at
Keswick Dam represents a mixture of lead from Data for anions, nutrients, organic carbon, and

tributaries to Shasta Lake with lead from Iron field parameters collected during the study are con-
tained in Appendix 3 (table A3-1). Anions included inMountain mine and Spring Creek. Mainstem
this report are chloride, sulfate, and fluoride analyzed

Sacramento River sites downstream from Keswickin filtered (0.45-ktm capsule filter) water samples split
Dam plot on a different linear trend in figure 54, from composite samples collected for metal analysis
indicating a different mix of source rocks and(or) or collected as part of the NAWQA Program. Chloride
other possible contaminant sources such as urbanconcentrations ranged from 0.14 mg/L to 5.9 rag/L,
runoff or soils with lead from historic automobile with a median value of 2.2 mg/L in the Sacramento
emissions. The suspended colloid sample collected atRiver sites. The highest chloride concentration
Tower Bridge during January 1997 represents measured was 37 mg/L in a sample from the Colusa
primarily the American River watershed because ofBasin Drain, a channel containing mostly agricultural
the hydrology of the river during flood conditions andreturn flows at the time the sample was collected.
the operation of the Yolo Bypass (as discussed earlierSulfate concentrations ranged from 1.7 to 6.0 mg/L in
in this report). Therefore, it is not surprising that thisthe Sacramento River sites. Higher concentrations

point has a much more radiogenic lead signature thanwere detected in Spring Creek (15-230 mg/L), Flat

other samples from this study, reflecting sources ofCreek (9.2-55 rag/L), and the Colusa Basin Drain

lead in the Sierra Nevada granitic rocks and other (92 mg/L). Despite the high sulfate concentrations in
these streams, their contribution to the total sulfatesource rocks dominated by continental crust.
load of the Sacramento River is small, and concentra-

The distribution of lead concentrations in tions downstream of these inputs did nor appear
streambed sediment and suspended colloids for significantly elevated with respect to other sites on the
different sites along the Sacramento River (fig. 55)Sacramento River. Fluoride concentrations were very
illustrates the input of lead to the Sacramento Rivernear or below the reporting limit of 0.I0 mg/L at all
system from Spring Creek. Lead concentrations insites except for the Colusa Basin Drain (0.4 mg/L).
both streambed sediment and suspended colloids reach Nitrogen in the form of nitrite plus nitrate
minimum values in the samples collected from theranged from below reporting limits of 0.05 mg/L to a
Sacramento River at Colusa. Downstream from high of 0.25 mg/L in the Sacramento River. The
Colusa, lead concentrations increase in both sedimenthighest ammonia concentration was O. 11 mg/L and the
and colloids, indicating additional sources of leadhighest combined, unfiltered organic plus anamonia
either from tributary streams or, more likely, fromnitrogen concentration was 0.5 mg/L. Thirty-eight of
urban runoff as the more densely populated the 41 samples analyzed for organic plus ammonia
Sacramento metropolitan area is approached. The ratioforms of nitrogen were less than the reporting limit of
2°6pb/2°4pb versus lead concentration in sediments0.02 mg/L as nitrogen. Organic carbon concentrations

in filtered water samples from all sites ranged from 0.4and colloids (fig. 56) indicates a fairly strong correla-
to 4.8 mg/L as carbon with a median value of 1.4. Thetion between elevated lead concentrations and non-
highest value was detected in a sample from the

radiogenic lead. This trend helps to confirm that theColusa Basin Drain. Suspended organic carbon
source of lead in the upper part of the watershed isconcentrations had a median value of 0.30 mg/L and
most likely from the massive sulfide deposits hosted intended to be less than corresponding dissolved organic
oceanic crust (igneous rocks that originally formed incarbon concentrations.
an oceanic environment, with relatively nonradiogenic Water temperatures, specific conductance, and
lead). Also the colloid sample from the Tower BridgepH values varied in the Sacramento River system both
in January 1997 falls off the aforementioned trendtemporally and spatially (table A3-1). Water tempera-
(fig. 56), which is consistent with more radiogenictures changes seasonally from a wintertime low of
sources of lead in drainage from the American River8.5°C to a summertime high of 25.5°(2. Specific
watershed, conductance in the Sacramento River ranged from
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Figure 45. Box plots showing comparison of concentrations from three types of filtered samples at three sites in the
upper Sacramento River Basin, California, for A. Cerium (Ce), B. Copper (Cu), C. Iron (Fe).
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~igu~ 48. Plot of cadmium (Cd) concentrations in suspended colloids and streambed sediment in relation to distance
(broken scale) from Sacramento River mouth, California. Site names in bold are mainstem sites and those in italics are
tributa~ sites.

51 to 149 ~tS/cm, but some tributaries were notably(7.3 to 7.8) measured in the Sacramento River below
higher. Spring Creek ranged from 129 to 495 gS/cmShasta Dam.
and the measurement at Colusa Basin Drain on June 6,
1997, was 712 I.tS/cm. Measurements ofpH at Particulate Size Distributionmainstem Sacramento River sites ranged from 7.0 to
8.1. The lowest pH measured was 3.7 at the Spring
Creek site. Immediately downstream of Spring Creek,

Suspended Colloids

in the Spring Creek arm of Keswick Reservoir, the pH As discussed in a previous section of this report,
ranged from 7.3 to 7.6, which was similar to pH valuesall of the colloidal samples were subjected to a
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Figure 47. Plot of copper (Cu) concentrations in suspended colloids and streambed sediment in relation to distance
(broken scale) from Sacramento River mouth, California. Site names in bold are mainstem sites and those in italics are
tributary sites.

particulate size distribution analysis. The results of Freeport) show definite traces of bimodal
these analyses are presented in Appendix 6 distributions. Similar patterns were obtained for
(table A6-1). Figure 57 shows a selected sample of sampling periods other than September 1996 as well.
those data, the particle size distribution for colloids
collected during September 1996. The particulate sizeStreambed Sediments
distribution from below Shasta Dam, Keswick
Reservoir in Spring Creek arm and below Keswick The particulate size distributions for eight
Dam seem to be unimodal, whereas the three most streambed sediment samples from the mainstem
downstream sampling sites (Colusa, Verona, and Sacramento River and for one sample from a tributary
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Table 26. Lead isotopic data for suspended colloids and streambed sediments from the Sacramento River and some of its tributaries

[Data are corrected for mass fracfionation during mass spectrometry of 0.11% ± 0.03% to 0.14% ± 0.02% per atomic mass unit based on analyses of NIST’s standard reference material
SRM-981. Uncertainties are absolute values at the 95% confidence interval; NIST, National Institute of Standards and Technology; Pb, lead; mm/dd/yy, month/day/year; %, percent]

DateLocation Z~Pbl2°~pb 2°7pb/2°4pb z°ePb/z°4Pb Z°Tpb/Z°~Pb 2°sPb/2°sPb(mm/dd/yy)
Suspended Colloid Samples

~acramento River Sites
Sacramento River below Shasta Dam 12/12/96 18.661 ± .015 15.593 ± .014 38.117 ± .040 0.83561 ± .00018 2.0426 ± .0008
Sacramento River below Keswick Dam 12/11/96 18.185 ± .017 15.506 ± .016 37.697 ± .045 0.85269 ± .00019 2.0731 ± .0009
Sacramento River below Keswick Dam 1/02/97 18.344 ± .014 15.521 ± .014 37.791 ± .039 0.84609 ± .00018 2.0602 ± .0008
Sacramento River above Bend Bridge 12/12/96 18.785 ± .014 15.602 ± .013 38.452 ± .039 0.83053 ± .00017 2.0469 ± .0008
Sacramento River above Bend Bridge 1/03/97 18.866 ± .009 15.620 ± .010 38.554 ± .032 0.82799 ± .00017 2.0436 ± .0008
Sacramento River at Colusa 12/16/97 18.792 ± .011 15.605 ± .012 38.474 ± .035 0.83040 ± .00017 2.0473 ± .0008
Sacramento River at Colusa 1/04/97 18.905 ± .008 15.629 ± .010 38.631 ± .032 0.82668 ± .00017 2.0434 ± .0008
Sacramento River at Verona 12/18/96 18.808 ± .012 15.619 ± .012 38.536 ± .036 0.83043 ± .00017 2.0489 ± .0008
Sacramento River at Freeport 12/17/97 18.844 ± .011 15.639 ± .011 38.629 ± .034 0.82993 ± .00017 2.0499 ± .0008
Sacramento River at Tower Bridge 1/06/97 19.115 ± .011 15.699 ± .011 39.223 ± .035 0.82130 ± .00017 2.0520 ± .0008

Tributary Sites
Spdng Creek below Debris Dam near Keswick 12/11/96 18.103 ± .010 15.493 + .011 37.620 ± .034 0.85586 ± .00018 2.0782 ± .0008
Spring Creek below Iron Mountain Road 1/02/97 18.079 ± .009 15.508 ± .010 37.649 ± .032 0.85782 ± .00017 2.0825 ± .0009
Keswick Reservoir, Spring Creek arm, near Keswick 12/11/96 18.135 ± .008 15.511 ± .010 37.697 ± .031 0.85532 ± .00018 2.0788 ± .0009

Yolo Bypass at 1-80 near West Sacramento 01/07/97 18.896 ± .010 15.625 ± .011 38.620 ± .034 0.82688 ± .00017 2.0438 ± .0008

Streambed Sediment Samples
~acramento River Sites

Sacramento River at Rodeo Park 10/23/96 18.234 ± .013 15.542 ±. 015 37.835 ±. 048 0.85236 ± .00030 2.0750 ±. 0013
Sacramento River above Chum Creek 10/22/96 18.354 ± .016 15.515 ± .017 37.964 ± .047 0.84532 ± .00048 2.0685 ± .0014
Sacramento River at Balls Ferry 10/22/96 18.704 ± .008 15.600 ± .010 38.389 ± .032 0.83404 ± .00017 2.0524 ± .0008
Sacramento River above Bend Bridge 10/22/96 18.819 ± .012 15.601 ± .012 38.482 ± .038 0.82901 ± .00021 2.0449 ± .0010
Sacramento River at Tehama 10/23/96 18.823 ± .019 15.591 ± .021 38.442 ± .059 0.82829 ± .00050 2.0423 ±. 0016
Sacramento River at Colusa I 1/14/96 18.871 ± .013 15.601 ± .014 38.520 ± .041 0.82672 ± .00030 2.0413 ± .0011
Sacramento River at Verona 11/13/96 18.874 ± .010 15.625 ± .011 38.590 ± .034 0.82788 ± .00019 2.0446 ± .0009
Sacramento River at Freeport 11/15/96 18.877 ± .008 15.632 ± .010 38.597 ± .032 0.82812 ± .00017 2.0447 ± .0008

Cottonwood Creek near Cottonwood 10/23/96 18.921 ± .010 15.638 ± .012 38.646 ± .035 0.82646 ± .00033 2.0425 ± .0010
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Figure 54. Plot of 2°6pb/2°4pb versus 2°8pb/2°7pb for streambed sediments and suspended colloids in the Sacramento
River Basin, California.
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(~) Spring Creek below Spring Creek Debris Dam near Keswick, Dec. 1996
O Spdng Creek below Iron Mountain Road near Keswick, Jan. 1997
(~ Sacramento River near Spring Creek Arm, Dec. 1996
~ Yolo Bypass at 1-80 near West Sacramento, Jan. 1997

Streambed sediments
O Sacramento River at Rodeo Park near Redding, Oct. 1996
[] Sacramento River above Chum Creek near Anderson. Oct. 1996
~’ Sacramento River at Balls Ferry, Oct. 1996
~, Sacramento River above Bend Bridge, Oct. 1996
~ Sacramento River at Tehama, Oct. 1996
,& Sacramento River at Colusa, Nov. 1997
-~ Sacramento River at Verona, Nov. 1996
~1 Sacramento River at Freeport, Nov. 1996
O Cottonwood Creek near Cottonwood, Oct. 1996

Figure 55. Plot of lead (Pb) concentration in streambed sediments and suspended colloids versus distance (continuous
scale) from the Sacramento River mouth, California. Site names in bold are mainstem sites and those in italics are
tributary sites.
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EXPLANATION

Colloids:
[] Sacramento River below Shasta Dam, Dec. 1996
[] Sacramento River below Keswick Dam, Dec. 1996
[] Sacramento River below Keswick Dam, Jan. 1997
<~ Sacramento River above Bend Bridge near Red Bluff, Dec. 1996
<~Sacramento River above Bend Bridge near Red Bluff, Jan. 1997
/k Sacramento River at Colusa, Dec. 1996
A Sacramento River at Colusa, Jan. 1997
A~ Sacramento River at Verona, Dec. 1996
O Sacramento River at Tower Bridge, Jan. 1997
~ Sacramento River at Freeport, Dec. 1996
(~Spring Creek below Spring Creek Debris Dam near Keswick, Dec. 1996
O Spring Creek below Iron Mountain Road near Keswick, Jan. 1997
~)Sacramento River near Spring Creek Arm, Dec. 1996
V Yolo Bypass at 1-80 near West Sacramento, Jan. 1997

Streambed sediments:
O Sacramento River at Rodeo Park near Redding, Oct. 1996
[] Sacramento River above Churn Creek near Anderson, Oct. 1996
~’ Sacramento River at Balls Ferry, Oct. 1996
~ Sacramento River above Bend Bridge, Oct. 1996
~ Sacramento River at Tehama, Oct. 1996
¯ Sacramento River at Colusa, Nov. 1997
Z~ Sacramento River at Verona, Nov. 1996
¯ Sacramento River at Freeport, Nov. 1996
O Cottonwood Creek near Cottonwood, OCt. 1996
÷ Iron Mountain Mine area (Doe and others, 1985)

Figure 56. Plot of 2°6pb/2°4pb versus lead concentration for streambed sediments and suspended colloids in the
Sacramento River Basin, California. Pb, lead.
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Figure 57. Plot of particulate size distributions for colloid samples collected during September 1996 along the
Sacramento River, California.

(Cottonwood Creek) are also given in Appendix 6 of the Sacramento River from Shasta Dam to Freeport.
(table A6-2). These distributions were determined The primary purposes of this report are to document
using whole sediment samples, whereas the fraction ofthe methods and quality assurance and quality control
the sediment that was analyzed chemically was the procedures used in this study and to provide the
part that passed through a 62-ixm screen, as describedresulting data in accessible format.
earlier. The proportion of the whole sediment that This study used a multidisciplinary approach to
passed through the 62-~tm screen ranged from 3 to 44improving the understanding of metal distribution,
percent, by weight, with a median value of 11 percent,fate, and transport in the Sacramento River. Samples
by weight. The sand-sized fraction (62 Ixm to 2.0 mm)of water, streambed sediment and(or) caddisfly larvae
comprises more than 50 percent, by weight, of eight of
the nine samples analyzed; the only exception was thewere collected on one or more occasions during the

sample from Bend Bridge, which had 63 percent, by period between June 1996 and July 1997 at 11 sites

weight, larger than 2.0 mm (table A6-2). along the reach of the Sacramento River between
Shasta Dam and Freeport; at 7 different tributary sites;
and at 1 distributary site, the Yolo Bypass. Water

Summary and Conclusions samples were collected and processed using ultraclean
techniques necessary for accurate and precise

Charles N. Alpers, Howard E. Taylor, and determination of trace and ultratrace constituents.
Joseph L. Domagalski Tangential-flow ultrafiltration (0.005-btm equivalent

pore size) was used to determine "dissolved"
Results from this study represent some of the concentrations that were compared with results from

first available data of high quality for dissolved and conventional filtration (0.45- and 0.40-1xm pore size).
colloidal concentrations of trace elements in the reachThe ultrafiltrates give a better approximation to truly
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dissolved metal concentrations and allow the extent of- 1997, despite ongoing operation of the lime
colloidal transport to be assessed, neutralization plant at Iron Mountain, which

During six sampling periods between July 1996 reportedly removes about 80 percent of
and June 1997, colloid concentrates were prepared copper loads and about 90 percent of zinc
using the retentate from tangential-flow ultrafiltration and cadmium loads from Spring Creek. In
of large (approximately 100 L) water samples from six mid-December 1996, conventionally filtered
mainstem Sacramento River sites (below Shasta Dam, copper concentrations were 4.6 to 5.1 !.tg/L
below Keswick Dam, at Bend Bridge, at Colusa, at and zinc ranged from 6 to 9 ~tg/L. During
Verona, and at Freeport), and the Yolo Bypass at flood conditions in early January 1997,
Interstate 80 during high flow. The colloid conventionally filtered copper concentrations
concentrates were analyzed for total metals and some were 4 to 9 ~tg/L and zinc ranged from 9 to
were also subjected to sequential extractions to 16 gg/L. Ultrafiltrates (0.005-gin equivalent
determine forms of metals in operationally defined pore size) of water samples from below
fractions: reducible (including hydrous iron and Keswick Dam in December 1996 and
manganese oxides), oxidizable (including organic January 1997 had copper concentrations
material and sulfides), and residual (surviving both of about 40 to 70 percent lower than the
the previous extractions), conentional (0.40- and 0.45-gin) filtrates and

It was generally found that the sum of dissolved zinc concentrations were 10 to 50 percent
and colloidal concentrations using ultrafiltrate and lower, indicating significant colloidal trans-
retentate (colloid concentrate) samples was a more port of copper and to a lesser extent, zinc.
reliable way to estimate total water-column loadings 3. Lead isotope data in colloid concentrates and
rather than conventional whole-water analyses, streambed sediments provide a useful finger-

Some other key results of this study are as print or natural tracer for lead contamination
follows: from Iron Mountain mine drainage by way

1. A significant proportion of the trace metals of Spring Creek and Keswick Reservoir. In
transported in the Sacramento River between streambed sediment and suspended colloid
Shasta Dam and Freeport occurs in colloidal samples taken during 1996 and 1997, lead
form (operationally defined as grain size contamination from Iron Mountain is a
between about 0.005- and 1.0-~tm diameter), relatively significant component of the total
Colloids represent the dominant form of lead found at Sacramento River sampling
aluminum, iron, lead, and mercury in the sites at Rodeo Park (in Redding) and above
water column and are an important factor in Chum Creek (near Anderson), is a much
the distribution of other trace metals. The lesser component at Balls Ferry, and is a
proportion of loading that is colloidal as relatively minor component of the lead in
opposed to "dissolved" (less than about colloids and streambed sediment at Bend
0.005-~tm diameter) generally decreases in Bridge (near Red Bluff) and at sites further
the order copper greater than zinc downstream.
and cadmium. 4. Bioaccumulation of metals in caddisfly

2. The influence of metal-laden acidic drainage larvae was assessed at five sites in the
from the Iron Mountain mine site (by way of Sacramento River between Redding and
Spring Creek and the Spring Creek arm of Tehama and at one reference site (Cotton-
Keswick Reservoir) can be seen in data from wood Creek, near Redding). Samples were
water samples from the site below Keswick taken in October 1996. Cadmium concentra-
Dam, where historically, the Basin Plan tions in caddisfly larvae from Sacramento
water-quality standards for copper have been River sites were enriched 5 to 36 times than
exceeded. (The Basin Plan standard for those from the reference site. Cadmium
copper in this area is 5.6 ktg/L, which is concentrations of the whole body ranged
based on a hardness of 40 mg/L and filtration from 0.7 to 2.2 !.tg/g, dry weight. Of this
using a 0.45-~tm filter.) Some water-quality total, approximately 60 percent (0.4 to 1.3 vtg
standard exceedances occurred in January cadmium per gram, dry weight) was
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associated with the cell cytosol, an Sequential extraction of mercury from the
intracellular fraction that is indicative of colloid fraction, using specific chemical
metal bioavailability. Concentrations in the reagents, showed that most of the mercury is
Sacramento River are comparable with other in operationally defined oxidizable and
areas severely impacted by mining, such as residual fractions with only a minor
the Clark Fork River downstream of Butte, component in the reducible fraction. The
Montana (Cain and others, 2000). Concen- implications for the bioavailability of
trations of copper and zinc also showed some mercury from these colloidal forms of
enrichment in caddisfly whole bodies and mercury are currently unknown and
cytosol fractions, which were enriched 1.4 to represent a logical extension of this research.
3.0 times. The caddisfly data indicate that
bioavailable forms of cadmium persist in theReferences Cited
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GIossai~I Completeness Percentage of analyses meeting the
data quality objectives for accuracy and precision in

Accuracy The measure of the degree of conform-the Quality Assurance Project Plan (see Appendix 1).
ance of values generated by a specific analytical
method with the true or expected value of that Critical dements The elements of most interest to
measurement. In this study, accuracy is evaluated bystakeholders in the Sacramento River watershed;
measurement of standard reference materials, spikeoperationally defined to include cadmium, copper,
recoveries, and blanks, and is quantified by the valuelead, mercury, and zinc. Iron and aluminum are
ot~ REC (Percentage Recovery). included in some discussions of critical elements

because of the importance of these major elements to
Anion Negatively charged aqueous ion. Examples oftrace element transport.
common anions in natural waters are chloride (CI-)
and sulfate (SO42-). Detection limit The minimum concentration of a

substance that can be measured and reported with 95
Bias Systematic error in laboratory measurements.percent confidence that the analyte concentration is

Capsule filter A sealed, disposable filtration devicegreater than zero.

through which raw water is pumped to remove particu-Dissolved concentration The concentration of a
lates. In this study, the term refers to a tortuous-pathsubstance that is present in water, exclusive of sus-
filter (manufactured by Gelman), with nominal pore

pended particles. For this study, the ultrafiltrate isdiameter of 0.45 micrometers, that is used routinely by
assumed to be the best approximation to trulythe USGS’s NAWQA Program.
dissolved concentrations.

Cation Positively charged aqueous ion. Examples of
common cations in natural waters are sodium (Na+)Duplicate sample A split sample of any matrix

and calcium (Ca2+). (water, sediment, or tissue) taken for quality assurance
purposes to assess the variability of either field

Certified value Concentration of a substance in aconditions or laboratory methods.
standard reference material that is certified as correct
by an official agency or organization, such as the Effective concentration A calculated quantity that

National Institute of Standards and Technology. represents the sum of the equivalent colloid
concentation in water and the dissolved concentration,

Colloids Fine particles suspended in water. In thisbased on ultrafiltrates for this study.
study, the lower size limit of colloid particles is opera-
tionally defined by passage through a tangential-flowEquipment blank A water sample taken for quality
ultrafflter with pore size of 10,000 nominal molecularassurance purposes. The sample consists of deionized

weight limit (NMWL), or daltons, approximately water that is put in contact with an individual piece of
equivalent to 0.005 micrometers. The upper limit ofwater-sample processing equipment. The blank is
grain size for colloids in this study is operationallydesigned to detect contamination problems associated
defined by settling for one hour (approximately 1 with specific pieces of equipment.
micrometer).

Equivalent colloid concentration in water A
Colloid concentrate Sample of suspended colloidscalculated quantity that represents the concentration in
derived from raw water using ultrafiltration methods,water of a constituent based only on the colloid-sized
In this study, typically 100 liters of raw water wereparticles. The quantity is calculated in this study using
processed to generate a concentrate of about 0.5 literschemical data from the colloid concentrates and
in volume that contained a mass of colloidal solids inwhole-water (unfiltered) concentrations of aluminum,
the range of 0.02 to 2 grams. The concentrate waswith the assumption that essentially all aluminum in
freeze-dried and then analyzed in a manner similar tothe whole-water samples is in colloidal form and that
that of streambed sediment samples, the dissolved aluminum concentrations are negligible.
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Field blank A water sample taken for quality For standard reference materials:
assurance purposes that consists of deionized water measured value
processed in a similar manner to unknown water RECsRM = certified or most probable value× 100
samples. The blank is designed to detect contamina-
tion problems, such as airborne dust, associated with
specific field sites.                                 For spike recoveries:

measured value
Laboratory blank A water sample taken for quality RECsPIKE = expected value× 100
assurance purposes that consists of deionized water
put through the analysis procedure in a manner where the expected value is the original measured

identical to unknown samples. The blank is designedconcentration in the sample plus the known concentra-
to determine detection limits and baseline shifts fortion of the spike.
analytical methods.

RPD Relative Percentage Difference. Quantity
Major elements Elements that are in greatest computed for the evaluation of precision (or varia-
abundance in a water or solid sample includes majorbility) of laboratory analytical data using randomly

submitted split samples.cations and major anions. Major cations in water
generally include calcium, magnesium, manganese, difference between reported values
potassium, silicon (Si), and sodium. RPD = average reported value x 100

Membrane filter A wafer-thin, disposable filtrationRSD Relative Standard Deviation. A quantity

device that is placed inside a holder for each use. Incomputed for the evaluation of precision (or varia-

this study, the term refers to a polycarbonate mem-bility) of data. Relative standard deviation is the
brane (manufactured by Nuclepore) with uniform standard deviation of a series of measurements divided
holes of 0.40 micrometers in diameter, by the average of those measurements times 100:

standard deviation
MPV Most probable value. Concentration of a sub-           RSD = average reported value × 100
stance in a noncertified standard reference material

Rare earth elements The chemical elementsthat is provided on the basis of analysis by numerous
laboratories, usually as the median value. (Comparebetween atomic numbers 57 and 71, inclusive. These

with certified value.) elements are lanthanum, cerium, praseodymium,
neodymium, samarium, europium, gadolinium,

Oxidizable Fraction of sequential extraction that isterbium, dysprosium, holmium, erbium, thulium,
liberated by digestion of a sediment or colloid sampleytterbium, and lutetium. The chemical characteristics
with an oxidizing solution. In this study, a persulfateof these elements are generally very similar.
solution is used to extract metals associated with
organic and sulfide components. Redox Oxidation-reduction. Certain elements can

exist at more than one valence state, such as iron(II)
Precision The degree of similarity among indepen-and iron(Ill); the redox state refers to the relative
dent measurements of the same quantity. For thisabundance or chemical activity of the various valences
study, precision is quantified by the values of Relativeof such elements.
Percentage Difference (RPD) and Relative Standard
Deviation (RSD). Reducible Fraction of sequential extraction that is

liberated by digestion of a sediment or colloid sample
REC Percentage Recovery. Quantity computed forwith a reducing solution. In this study, a hydroxyl-
the evaluation of accuracy of laboratory analytical dataamine hydrochlodde solution is used to extract metals
using standard reference materials or recovery ofassociated with iron and manganese oxide
known concentrations of analytes in spiked samples,components.

106 Metals Transport in the Sacramento River, California, 1996-1997. Volume 1: Methods and Data

C--109327
C-109327



Replicas sample A split sample of any matrix from water by passing the water repeatedly along the
(water, sediment, or tissue) taken for quality assurancesurfaces of a stack of filter membranes; only a small
purposes to assess the variability of either field proportion of the water passes through the filters on a
conditions or laboratory methods; similar to a given pass; the water is recirculated until the desired
duplicate sample, but not limited to two splits, volume of ultrafiltrate is attained, or the desired

concentration of colloids; in this study, filters with aResidual Fraction of sequential extraction that is
nominal pore size of 10,000 NMWL or daltonsremaining after step-wise digestion of a sediment or

colloid sample with both reducing and oxidizing (equivalent to approximately 0.005 micrometers) were

solutions. In this study, a complete digestion using used with Minitan and Pellicon units (manufactured
hydrofluoric acid, nitric acid, and hydrochloric acid by Millipore Corp.).
was used dissolve the residual fraction.

Total digestion For streambed sediments and colloid
Retentate During the tangential-flow ultrafiltration concentrates, a chemical procedure that results in
process, the stream retaining the colloidal material, complete dissolution of the samples so that the chem-
that does not pass through the filters, ical composition can be determined; in this study,

complete digestion was achieved using hydrofluoric
Sequential extraction A process that is designed toacid, nitric acid, and hydrochloric acid.
determine the concentrations of metals associated with
different chemical forms in a solid sample of stream- Total recoverable analysis For unfiltered water
bed sediment or colloid concentrate. The sequence ofsamples, a procedure that results in partial extraction
extractions used in this study was: (1) reducible

of metals from suspended solids; in this study, nitric(hydroxylamine hydrochlodde), (2) oxidizable
(persulfate), and (3) residual (complete digestion usingacid was added in the field to prevent precipitation of

hydrofluoric acid, nitric acid, and hydrochloric acid), iron oxides, then hydrochloric acid was added in the
laboratory.

SRM Standard Reference Material. Standard used to
evaluate accuracy and precision of laboratory Trace elements Elements that are generally present

measurements in various matrices including water, in very low concentrations in water or solid samples.

solids, and biological tissues. SRMs used in this study
are distributed by the National Institute of Standards Ultrafiltrate The water that passes through a

and Technology (NIST) and by the U.S. Geological tangential-flow ultrafilter; operationally the best
Survey (USGS). NIST provides certified values for approximation to truly dissolved component of water;
certain constituents in its SRMs and often provides in this study, an ultrafilter pore size of 10,000 NMWL
noncertified, "for informational purposes" values for (equivalent to approximately 0.005 micrometers) was
other constituents. The USGS provides "most used.
probable value" concentrations for constituents in its
noncertified Standard Reference Water Samples. Ultrafiitration see Tangential-flow ultrafiltration.

Tangential-flow ultrafiltration A filtration process Whole-water sample An unfiltered (raw) water
that results in separation of extremely fine particles sample.
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Appendix 1. QUALITY ASSURANCE PROJECT PLAN
FOR THE DATA COLLECTION ACTIVITIES
OF THE SACRAMENTO RIVER METALS

TRANSPORT STUDY

Editors’ Note:

The Quality Assurance Project Plan (QAPP) given in Appendix 1 has been edited slightly from
its original version. The Plan has been verified against the main report with clarification of some
notation. Other areas remain unchanged, though they may differ in the main report; for example,
"REC" in the original version of the QAPP remains unchanged but has been changed to "RECsPIKE"
and "RECsRM" in the main report. Tables and figures have been reformatted for clarity, typographical
errors have been corrected, and references cited in the text but inadvertently left off the references list
have been added. No major revisions have been made.
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QUALITY ASSURANCE PROJECT PLAN

FOR THE DATA COLLECTION ACTIVITIES

OF THE SACRAMENTO RIVER METALS

TRANSPORT STUDY

November 1996

Prepared by the U.S. Geological Survey for the
Sacramento Regional County Sanitation District

The use of firm, trade, and brand names in this report is for identification purposes
only and does not constitute endorsement by the U.S. Geological Survey.
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3. Project Organization and Responsibility

This project will be managed by the Sacramento Regional County Sanitation District (SRCSD).

The project manager is Ms. Cheryl Creson, Chief of the Water Quality Division of the SRCSD.

The project quality assurance manager is Dr. Charles N. Alpers, Research Chemist with the U.S.

Geological Survey (USGS) in Sacramento. Sample collection and most data acquisition work will be

conducted by the USGS.

Analysis of water samples for trace and ultratrace elements (including mercury), and major

cations in water, in colloid concentrates, and in sediment extracts will be done by the USGS laboratory

in Boulder, Colorado, under the supervision of Dr. Howard E. Taylor, who is the Quality Assurance

officer for this work. Dr. Taylor will also assist in training USGS field personnel in sampling and

equipment cleaning procedures.

Analysis of nutrients, organic carbon, and major anions in water samples will be done by the

USGS National Water Quality Laboratory in Arvada, Colorado. The Quality Assurance officer for this

portion of the work is Dr. Peter Rogerson, who is Director of the USGS National Water Quality

Laboratory (NWQL).

Analysis of iron redox species in water samples will be done by the USGS in Sacramento, under

the direction of Dr. Charles Alpers. Grain size distribution of suspended sediment will be done by the

USGS laboratory in Vancouver, Washington. Grain size distribution in colloid concentrates will be

done at the USGS laboratory in Boulder, Colorado.

M6ssbauer spectroscopy will be done at the Technical University in Munich, Germany under the

direction of Dr. Udo Schwertmann. Flow measurements will be provided by the USGS, the California

Department of Water Resources, the Bureau of Reclamation, and other water agencies responsible for

recording stream flow in the study area.

Quality Assurance Project Plan, page 3
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A technical advisory committee (TA-C) will serve as technical reviewers for the project. The TAC

consists of staff from the SRCSD, Larry Walker Associates (contractor to the SRCSD), the California

State Water Resources Control Board (SWRCB), the Regional Water Quality Control Board - Central

Valley Region, the California Department of Conservation (Division of Mines and Geology), the

California Dept. of Fish and Game, the U.S. Environmental Protection Agency (EPA) Region IX,

CH2M-Hill (contractor to the U.S. EPA), the U.S. Fish and Wildlife Service, the U.S. Geological

Survey, the Bureau of Reclamation, the Bureau of Land Management, the U.S. Forest Service, the U.S.

Army Corps of Engineers, the National Marine Fisheries Service, the University of California at Davis,

the University of California at Santa Cruz, and commercial and recreational mining interests.

4. Project Description

4.1 Problem Definition

Metals from abandoned and inactive mines represent a major source of potentially toxic

contamination to fish populations of the Sacramento River in northern California. Concentrations of

copper (Cu), zinc (Zn), cadmium (Cd), lead (Pb), and mercury (Hg) are of concern regarding aquatic

life at several points in the Sacramento River. The winter-run Chinook salmon, a federally listed

endangered species, has critical habitat in the Sacramento River, as do other threatened aquatic species.

In the lower part of the Sacramento Basin, agricultural activities may be an important source of

copper to the river because of the widespread application of compounds such as copper sulfate for

control of algae in rice fields. Urban runoff represents a third potential source of metals to the river.

Mercury contamination is a well documented problem in several streams tributary to the

Sacramento River. Mercury may be transported to the river from natural geological sources in

Quality Assurance Project Plan, page 4
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the Coast Ranges, from abandoned mercury mines, from base metal mines, and from mercury which

was transported into the Sierra Nevada and foothill regions for use in historical gold mining operations.

Non-point sources associated with urban land use may also contribute mercury to the river

environment.

4.2 Pro_iect Objectives aad Approach

The overall objective of the study is to quantify the speciation and transport of copper, zinc, lead,

cadmium, and mercury in the Sacramento River below Shasta Dam and to identify sources of trace

metals to the Sacramento River, including mines, agriculture, and urban runoff. The geochemical

studies are designed to determine the processes affecting the transport mechanisms of dissolved metals

and metals associated with fine-grained sediments. Improved knowledge of these issues will provide an

understanding of how the river responds chemically to introduced metals. This understanding is critical

to determining the benefits throughout the watershed of ongoing and proposed remediation at the Iron

Mountain Mines Superfund site and at other mines in the vicinity of Shasta Lake and to determining

the likelihood that such remediation may or may not lead to the reduction of metal loadings in the

Sacramento River.

Three critical unanswered questions with regard to metals in the Sacramento River will be

addressed: (1) What is the distribution and speciation of metals in the dissolved, colloidal, and

suspended phases? (2) How do metal concentration and speciation change as a function of distance

down-river? and (3) What is the relative magnitude of metal sources, including mine drainage,

agricultural drainage, and urban runoff?.

Water samples will be collected and analyzed at selected locations to characterize the grain size

of suspended particles having elevated concentrations of metals and to determine concentrations of

dissolved metals. Tangential-flow ultrafiltration using filter membranes rated at 10,000 Nominal

Molecular Weight Units (NMWU, or daltons), equivalent to 0.005 rttn pore diameter, will be used to

process large volumes of fiver water so that suitable amounts of colloidal material can be concentrated

for analysis. Water samples also will be filtered with conventional 0.45 micrometer pore-diameter

membranes for comparison with data collected by
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the National Water Quality Assessment Program (NAWQA) of the U.S. Geological Survey and other

agencies collecting water-quality data in the Sacramento River Basin. However, the tangential-flow

system is expected to provide a more reliable separation of solids because partial clogging of

membrane pores is avoided (e.g. Horowitz and others, 1994).

Filtrates from 0.005 equivalent and 0.45 micrometer pore-diameter membranes and colloids

concentrated during ultrafiltration will be analyzed chemically to determine the distribution of metals

and major elements in different suspended size fractions and in the operationally defined "dissolved"

phase. Trace elements and major cations will be determined by inductively coupled plasma/atomic

emission spectrometry (ICP-AES) initially, followed by inductively coupled plasma/mass

spectrometry (ICP-MS) for all elements with concentrations less than about 500 !~g/L. The

methodology that will be used was developed by the USGS National Research Program (Garbarino

and Taylor, 1995) to achieve state-of-the-art detection limits for trace metals. Concentrations of

mercury will be determined by cold vapor atomic fluorescence spectrometry (CV-AFS). Major anions

will be determined by ion chromatography (IC). Ferrous and total iron will be determined by using

ultraviolet (UV) spectroscopy with ferrozine as the complexing agent (Stookey, 1970). Aqueous

speciation and ion-paring analysis will be carded out using the computer program WATEQ4F (Ball

and Nordstrom, 1991) or the equivalent update. Light-scattering spectrometry and X-ray sedimentation

analysis will be used to characterize the grain size distribution of the colloidal concentrates.

Mineralogy of suspended and colloidal material will be assessed using X-ray diffraction (XRD)

and low-temperature MiSssbauer spectroscopy, techniques required to determine the crystallinity and

structure of poorly crystalline forms of hydrous iron and aluminum oxides and hydroxy-sulfates

(Murad and others, 1994). Extended X-ray Absorption Fine Structure (EXAFS) spectroscopy and

related methods will be investigated in an attempt to determine the nature of chemical bonds between

trace metals and hydrous iron and aluminum oxide particles, and in particular to distinguish between

metal adsorption and co-precipitation (e.g. Waychunas and others, 1993). This distinction is important

for determining geochemical mechanisms that could lead to bioavailability via release of trace metals

from suspended solids, for example: (a) desorption of metals from Fe-Al-hydroxy-su.ffate mineral

surfaces in response to pH change, (b) release of metals associated with Fe-A1 hydroxy-sulfate

minerals by mineral dissolution driven by iron photoreduction or pH change, and (c) oxidative

dissolution of mono-sulfide minerals.
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Temperature, specific conductance, pH and alkalinity will be measured In the field.

Bed sediment samples will be collected at all the sampling sites. Sediment samples will be

screened using fiver water to exclude material coarser than 63 lma, consistent with protocols used

elsewhere in the Sacramento Basin by USGS as part of the NAWQA program. Sequential extractions

will be carried out on bed-sediment samples and colloidal concentrates using a series of increasingly

strong acids and oxidizing (or reducing) agents (Chao and Zhou, 1983) to determine the likely mineral

or metal-organic hosts for different trace metals (Cu, Zn, Cd, Pb, Hg, Fe, and AI). The extracted

solutions will be analyzed by ICP-AES, ICP-MS, and CV-AFS. Mineralogy and trace-metal bonding

characteristics will be evaluated using the techniques previously described (XRD, MOssbauer

spectroscopy, and EXAFS).

Sediment pore water will be extracted and analyzed for metal concentrations at sites where

suitably fine grained sediment deposits exist, to aid in the evaluation of water-sediment interactions.

Aqueous speciation and ion-paring analysis will be carded out on sediment pore water using the

computer program WATEQ4F (Ball and Nordstrom, 1991), or updated equivalent, for the sediment

environments.

4.3 Sampling Site Locations

Sample site locations for both water and sediment sampling are shown in Figures 1 and 2. The

effect of metal concentrations in Spring Creek will be assessed by taking one sample in Keswick

Reservoir below Shasta Dam, another sample in the Spring Creek arm of Keswick Reservoir, and a

third sample below Keswick Dam. The four other sampling sites for both water and sediment are

located on the Sacramento River farther downstream of Keswick Dam. Data from these sites will be

used to assess changes in concentration, loading, and partitioning of metals as they are transported

downstream and also to identify and characterize any additional contaminant sources from agricultural

and urban land use in the lower areas of the basin. In addition, sediment samples will be taken from

five to eight sites along the Sacramento River between Keswick Dam and Red Bluff, plus from one

tributary creek near Redding. These additional sediment samples will be taken at sites where caddis fly

larvae will be collected for a complementary study of metal bioaccumulation.
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USGS
$~te narrl¢ ~

1) Keswick Reservoir below Shasta Dam 404259122252501

2) Keswick Reservoir, Spring Creek Arm 403750122272301

3) Sacramento River below Keswick Dam 403633122264301

4) Sacramento River near Bend Bridge 11377100

5) Sacramento River at Colusa 11389500

6) Sacramento River near Verona 11425500

7) Sacramento River at Freeport 1144765

Quality Assurance Project Plan, page 8
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See Figure

Sampling Sites

Sacramento Metals Transport Study
Metals Transport Study and NAWQA

0 20 40 MILES ¯ NAWQA Sites
I t I t I

D Sacramento Valley floor def’med by
0 20 40 KILOMETERS 500-foot contour

Figure 1. Location of sampling sites and site numbers.
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Figure 2. Sites in and below Keswick Reservoir.
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4.4 Samplin~ Schedule

Sample collection is expected to be done between July 1996 and June 1997. Samples will be

collected periodically throughout the year to assess effects of seasonal changes and also during high

flows associated with winter storms to assess the effect of these events on the loading and partitioning

of metals in the river. A minimum of six water samples and one bed sediment sample will be collected

at each site.

1996 July Water samples

Aug. Bottom sediment samples

Sept. Water samples

Nov. Water samples collected at predicted lowest flows of the year

1997 Dec./Jan. Water samples collected during storm events

Feb./Mar Water samples collected during storm events

May/June Water samples collected during the period of rice field drainage

July Water samples (if funding is sufficien0
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5. Quality Assurance Objectives for Field and Laboratory Measurements

The objective for data collection in this project is to produce data that represent, as closely as

possible, in situ conditions of the sampled water body. This objective will be achieved by using

accepted methods to collect and analyze water and sediment samples and by evaluating field and

laboratory measurements in terms of detection limits, precision, accuracy, and completeness as

summarized in Table 1 through 3. The detection limits in Tables 1 and 2 are based on previous work

done by the analytical laboratory (under the direction of Dr. Howard Taylor) that will conduct the

analyses for this study. Actual limits of detection and quantitation for this study will be determined

using data analysis techniques described by Garbarino and Taylor (1995).

Quality Assurance Project Plan, page 12
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Table 1, Quality assurance data objectives for chemical analyses of water samples

[concs., concentrations; CV-AFS, cold-vapor/atomic fluorescence spectrometry; IC, ion chromatography; ICP-AES.
inductively coupled plasma/atomic emission spectrometry; ICP-MS, inductively coupled plasma/mass spectrometry; IRS
infrared spectrometry; REC, percentage recovery; ROE, residual on evaporation; RPD, relative percentage difference; SRM
Standard Reference Material; UV, ultraviolet spectroscopy, p.g/L, microgram per liter; %, percent]

Constituent Method Detection Precision Accuracy Complete-
limit ne~

Copper ICP-MS 0.02 p.g/L ~ Duplicate RPD -----25% or SRM REC or Lab Spike =90%
±50% at concs. <10 times 100% _+_25% or ±50% at
the detection limit cones. <10 times ~

detection limit
Zinc ICP-MS 0.08 Ixg/L Duplicate’ RPD --<25% or SRM REC or Lab Spike =90%

±50% at cones. <10 times 100% ±25% or :e50% at
the detection limit cones. <10 times the

detection limit
Lead ICP-MS 0.06 txg/L ’ ’ ’=’D~plicate RPD --<25% or SRM REC or Lab Spike90%

±50% at cones. <I0 times 100% ±25% or ±50% at
the detection limit cones. <10 times the

detection limit
Cadmium ICP-MS 0.05 rtg/L Duplicate’RPD <--25% c~r " SRM REC or Lab Spike =90%

±50% at concs.< 10 times 100% +9.5% or ±50% at
the detection limit cones. <10 times the

detection limit
Mercm-y CV-AFS 0’.0004 p.g/l_.Duplicate RPD <-25% or SRM REC or Lab Spike =90%

.+.50% at concs. <10 times 100% 3:25% or 350% at
the detection limit cones. <10 times the

detection limit
Iron ICP-AES .....5’ Ixg/L Duplicate RPD <-25% or SRM REC or Lab Spike =90%

±50% at concs. <10 times 100% :e25% or 350% at
the detection limit cones. <10 times the

detection limit
Iron (II) and total UV 10 p.g/L Duplicate RPD <-25% or SRM REC or Lab Spike =90%

(III by ±50% at cones. <10 times 100% ±25% or ±50% at
difference) the detection limit cones. <10 times the

detection limit
Aluminum IC~-MS 0.2 I~g/L Duplicate RPD -<25% or SRM REC Or I_~ Spike =90%

±50% at concs. <10 times 100% ±25% or ±50% at
the detection limit cones. <10 times the

detection limit
Sulfate IC 0.1 mg/L Duplicate RPD <-25% or’ SRM REC or Lab Spike =    90%

±50% at cones. <10 times 100% a:25% or ±50% at
the detection limit cones. <10 times the

detection limit
Chloride IC 0.1 mg/L Duplicate RPD -<25% or SRM REC or Lab Spike =90%

350% at cones. < t0 times 100% ±25% or 350% at
the detection limit cones. <10 times the

detection limit
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~ab|e 1, "continued"

Oetection Cont~lete-Constituent Method Precision Accuracy
limit hess

Fluoride IC 0’.’i mg/L "Duplicate RPD --<25% or SRM REC or Lab Spike =90%
350% at concs. <10 times 100% ±25% or 350% at
the detection limit cones¯ <10 times the

detection limit
Total dissolved Gravimetric 1 mg/L Duplicate RPD -<25% or SP~M REC or Lab Spike =90%

solids (ROE) 350% at cones. <10 times 100% 4-25% or 4-50% at
the detection limit cones. <10 times the

detection limit
Nitrite IC 0.01 mg/L Duplicate RPD --<25% or SRM REC or Lab Spike =90%

as nitrogen 350% at concs. <10 times 100% 4-25% or 4-50% at
the detection limit concs. <10 times the

detection limit
Nitrate + nitrite Colorimetric 0.05 mg/L Duplicate RPD -<25% or SRM REC or Lab Spike =90%

¯(cadmium as nitrogen 3:50% at concs. <10 umes100% 4-25% or 4-50% at
reduction- the detection limit cones. <10 times the
diazotization) detection limit

Ammonia Colorimetric 0.01 mg/L Duplicate RPD -<25% or SRM REC or Lab Spike = 90%
(salicylate- as nitrogen 350% at cones. <10 times~100% ±25% or 350% at
hypochlodte) the detection limit cones. <10 times the

detection limit
Ammonia + Colorimelric 0.20 mg/L Duplicate RPD <--25% or SRM REC ~r Lab Spike =90%

organic nitrogen (salicylate- as nitrogen 350% at cones. <10 times 100% 4.25% or 4-50% at
hypochlorite) the detection limit cones. <10 times the

detection limit
Phosphorus (total) Colorimelric 0.01 mg/L Duplicate RPD --<25% or SRM REC or Lab Spike =90%

(phosphomolyb- as 350% at cones. <10 times 100% 4-25% or ±50% at
date) phosphorus the detection limit cones. <10 times the

detection limit
Phosphorus Colorimetric 0.01 mg/L Duplicate RPD -<25% or SRM REC or lab Spike =90%

(orthophos- (phosphomolyb- as ±50% at cones. <10 times 100% ±25% or ±50% at
phate) date) phosphorus the detection limit cones. <10 times the

detection limit
Organic carbon Wet oxidation, IR~ 0. l mg/L Duplicate RPD --<25% or SRM REC or Lab Spike =90%

350% at cones. <10 times 100% ±25% or 4.50% at
the detection limit cones. <10 times the

detection limit
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Table ~- Quality assurance data objectives for chemical analyses of bed-sediment samples and colloic
concentrates, including sequential extractions

[concs., concentrations; ICP-MS, inductively coupled plasma/mass spectrometry; CV-AFS, cold-vapor/atomk
fluorescence spectrometry; ICP-AES, inductively coupled plasma/atomic emission spectrometry; REC, percent recovery
ROE, residual on evaporation; RPD, relative percentage difference; SRM, Standard Reference Material. %, percent, gg/g
microgram per gram]

Detection LimR Complete-Constituent Me~hod units= ~g/g Precision Accuracy hess

Copper ICP-MS Duplicate RPD --<25% or SRM REC or Lab Spike =90%
reduction 0.3 _-e50% at cones. <I0 times100% :e25% or :1:50% at
oxidation 0.4 the detection limit cones. <10 times the
residual 2 detection limit

Zinc ICP-MS Duplicate RPD ~25% or SRM REC or Lab Spike = 90%
reduction ! 0.1 ±50% at cones. <10 times100% +95% or ±50% at
oxidation 4 the detection limit cones. <10 times the
residual 5 detection limit

Lead ICP-MS Duplicate RPD -<25% or SRM REC or Lab Spike = 90%
reduction 0.3 :v.50% at cones. <10 times100% +95% or ±50% at
oxidation 1.5 the detection limit cones. <10 times the
residual 2 detection limit

Cadmium ICP-MS Duplicate RPD -<25% or SRM REC or Lab Spike = 90%
reduction 0.3 ±50% at cones. <10 times100% ±25% or ±50% at
oxidation 1.5 the detection limit cones. <10 times the
residual 3 detection limit

Mercury CV-AFS Duplicate RPD -<25% or SRM REC or Lab Spike = 90%
reduction 0.004 :v.50% at cones. <10 times100% ±25% or ±50% at
oxidation 0.02 the detection limit cones. <10 times the
residual 0.06 detection limit

Iron (total) ICP-AES Duplicate RPD "<25% or SRM REC or Lab Spike =    90%
reduction 1 :e50% at concs. <10 times100% +95% or ±50% at
oxidation 5 the detection limit concs. <10 times the
residual 10 detection limit

Aluminum ICP-MS Duplicate RPD -----25% or SRM REC or Lab Spike = 90%
reduction 2 ~=50% at concs. <10 times100% .~L5% or ±50% at
oxidation 10 the detection limit concs. <10 times the
Residual 20 detection limit
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Table 5. Qua|{ty assurance data objectives for field measurements of water quality

[DIFF, diffraction; REC, percentage recovery. °C, degree Celsius. %, percent, mg/L, milligram ~r liter]

Measurement Method Accuracy Completeness

Alkalinity Gran titration REC = 100% ±25% 90%

pH Electrochemical DIFF < 0.1 unit 90%

Temperature Thermistor DIFF <I°C 90%

Dissolyed oxygen Electrochemical DIYF <0.2 mg/L 90%

Specific conductance Electrical resistance DIFF ±3% 90%

6. Specific Routine Procedures Used to Assess Data

Detection limits used in this study are the minimum concentration of a substance that can be

measured and reported with 99 percent confidence that the analyte concentration is greater than zero.

Detection limits must be low enough to evaluate the presence of a substance at the concentrations of

interesL

Precision (or variability) is the degree of similarity among independent measurements of the

same quantity. The precision of laboratory analytical data is evaluated by randomly submitted split

samples and evaluated in terms of relative percentage difference (RPD).

RPD = difference between reported valuesx 100
average reported value

Accuracy (bias or systematic error) is defined in this study as the measure of the degree of

conformance of values generated by a specific method with the true or expected value of that

measurement. The accuracy of field measurements is evaluated by the use of standard methods of

analysis with the appropriate calibration standards. The accuracy of laboratory analytical data is

assessed by analyzing standard reference materials (SRM) or the recovery of known concentrations of

analytes in spiked samples and calculating the percent recovery (REC) where:

measured valueREC = ~~xl00
expected value
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Both precision and accuracy will be enhanced by the use of standardized methods for sample

collection, handling and preservation and the analysis of field and laboratory blank samples.

Completeness is measured as the percent of valid analyses (those meeting the accuracy and

precision objectives). Water samples will be taken at seven sites on at least six occasions for a total of

at least 42 samples. Therefore, to achieve 90 percent completeness, 38 of 42 samples must meet the

quality assurance data objectives.

7. Sample Collection

Sampling procedures and many of the analytical methods used in this study are identical to those

used in the USGS NAWQA project currently underway in the Sacramento River Basin. Data produced

by the two studies will be directly comparable to one another.

Representative water samples for total and dissolved constituent analysis will be collected

concurrently with samples for colloidal analysis at each site.

7.1 Surface Water Sampling Procedures

Samples from sites accessible by bridge only (Sacramento River below Shasta Dam and

Sacramento River at Bend Bridge, during high flow) will be collected using a USGS D77 sampler

(Horowitz and others, 1994) shown in Figure 3. The bronze body of the sampler has been epoxy coated

to eliminate potential contamination from the sampler itself. The 3-L sample bottle and all parts of the

equipment that contact the sample are made of Teflon. The sampler will be suspended from a boat at

other sites where it is used. The D-77 sampler is designed to fill the sample bottle in an isokinetic

manner (the water enters the sampler at the same velocity as the
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Figure 3. Depth-integrating sampler, D-77.
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water near the sampler) to ensure that concentrations of suspended sediment particles are

representative of concentrations in the water sampled. This equipment is capable of collecting an

isokinetic sample to a depth of about 15 feet. If this depth is exceeded at a sampling station, a

modification of the sampler will be made to extend its depth range. This modification consists of using

a perforated polyethylene bottle with a Teflon bag liner in place of a standard 3-L bottle. A set of Teflon

bags will be dedicated to each sampling site to minimize potential for contamination between sites.

Samples from the Sacramento River below Keswick Dam will be collected with Teflon tubing

using a peristaltic pump from near shore directly into Teflon bottles and polyethylene carboys. The

narrow and turbulent channel at this location appears very well mixed and boat access is not feasible.

The same approach will be used to sample the Sacramento River below Shasta Dam at low flows. The

sites accessible by boat (Spring Creek arm of Keswick Reservoir, and the Sacramento River at Colusa,

Verona, and Freeport) also will be sampled using Teflon tubing and a peristaltic pump. The tubing will

be secured in 10-feet of polyvinyl chloride (PVC) pipe and suspended into the water column from the

bow of the boat to minimize potential contamination. During sample collection, the depth of the tubing

intake will be varied between 1 and 9 feet below the fiver surface.

Mercury and lead will be sampled from a single vertical traverse near the middle of the fiver.

Composite samples for other trace metals, major ions, and other constituents will be collected using

equal-discharge-increment methods (Edwards and Glysson, 1988) which provide a cross-section

transect sample whose concentration is discharge weighted, both vertically and laterally. Between 5

and 15 lateral points will be sampled on each cross-section. Because of the size of the river and the

minimum fill rates of the D77 sampler, sample volume is expected to be between 6 to 20 L and will

require multiple sample bottles. Samples for total and dissolved constituents will remain in the 3-L

Teflon bottle in which they were collected until processing, or will be composited in a Teflon-lined

churn. Because a large volume of water is needed to recover an adequate mass of colloidal material,

samples collected for colloid analysis from the vertical stations on a cross-section transect will be

composited in one or more 25-L polyethylene carboys. Concentrations of metals in the colloidal

fractions are expected to be high enough that any slight
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contamination or adsorption resulting from the use of polyethylene rather than Teflon containers

should not be significant. Each site will have a dedicated set of carboys that will be used only at that

site in order to minimize the potential for contamination between sites.

Samples for mercury and lead analyses will be collected from just one sampling point located at

the center of flow using a specially cleaned sample bottle and nozzle. While a width integrated sample

provides more confidence that the sample is truly representative of the fiver at the time of sampling, it

also exposes the sample to the atmosphere and potential contamination for a longer period of time.

Because concentrations of dissolved mercury and lead are expected to be low, it will be critical to

achieve minimal levels of contamination.

7.1.1 Subsample requirements

Once a representative sample of the fiver water has been collected, a variety of subsamples will

be split and processed before shipping to laboratories. Processing will take place, in a mobile

laboratory that was built for use in the USGS NAWQA program. The mobile lab allows for efficient

sample preparation in a clean environment. Subsample requirements for the project are listed in Table

4.
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Table 4. Subsamples of water required for scheduled analyses

[*, triple-distilled HNO3 for ultratrace element preservation; (a), a split sample will be held for archive purposes, conc.,
concentration; CA, California; CO, Colorado; EXAFS, extended X-ray absorption fine structure; NMWL, nominal molecular
weight limit; Poly, polyethylene; USGS, U.S. Geological Survey; XRD, X-ray diffraction. ~tm, micrometer]

MMrix~Jltration Analysis Preservation      Bottle type, volume Laboratory

Whole water Mercury Oxidize (K2Cr2OT) Glass, 125 mL (a) USGS-Boulder, CO
Acidify (HNO3*)

Lead Acidify (HNO3*) Teflon, 250 m_L USGS-Boulder, CO

Major/trace elements (cations) Acidify (HNO3*) Poly, 125 mL (a) USGS-Bouider, CO

Major elements (anions) None Poly, 125 mL (a) USGS-Arvada, CO

Suspended sediment conc. None Poly, 1,000 mL USGS--Salinas, CA

0.45 l.tm filtrate Organic carbon, dissolved None Glass, baked, 125 mL USGS-Arvada, CO
(silver filter)

Silver filter Organic carbon suspended None Petri dish USGS-Arvada, CO
retentate

0.45 Ixm filtrate Mercury Oxidize (K2Cr2OT) Glass, 125 mL (a) USGS-Boulder, CO
(capsule filter) Acidify (HNO3*)

Lead Acidify (HNO3*) Teflon, 250 mL USGS-Boulder, CO

Major/trace elements (cations)Acidify Poly, 125 mL (a) USGS-Boulder, CO

Major elements (anions) None Poly, 125 mL USGS-Arvada, CO

Iron, redox speciation Acidify (HCI), chili Poly, amber, 125 mLUSGS--Sacramento, CA

Nutrients Chill Poly, amber, 125 mLUSGS-Arvada, CO

10,000 NMWL Mercury Oxidize (K2Cr2OT) Glass, 125 mL (a) USGS-Boulder, CO
filtrate 0.005 Acidify (HNO3*)
~tm equivalent

Lead Acidify (HNO3*) Teflon, 250 mL USGS-Boulder, CO

Lead isotopes Acidify (HNO3*) Teflon, 1 L USGS-Denver, CO

Major/trace elements (cations) Acidify (HNO3*) Poly, 125 mL (a) USGS-Boulder, CO

I Major elements (anions) None Poly, 125 mL (a) USGS-Arvada, CO

Iron redox speciation Acidify (HCI), chill Poly, amber, 125 mLUSGS-Sacramento, CA
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Table 4. "continued"

Matrix/filtration Analysis Preservation ~ottle type, volume Laboratory

Colloidal concentrate Major/trace elements Chill Teflon, 500-1,000 USGS-Boulder, CO
(cations) total and mL
sequential extractions

Lead, total and isotopes Acidify (HNO3*) Teflon, 250 mL USGS-Denver, CO
XRD Chill Poly, 100 mL USGS-Sacramento, CA
EXAFS Chill Poly, 100 mL USGS-Menlo Park, CA

Stanford University
Mttssbauer spectroscopy Freeze dry Poly, wide-mouth, Technical University,

200 mL Munich, Germany
Particle size distribution Chill Poly, 100 mL USGS-Boulder, CO

(light scattering
spectometry)

7.1.2 Sample processing and Preservation

7.1.2.1

The cone splitter (Figure 4) is used by the USGS NAWQA program as the primary splitter to

divide the collected sample into subsamples for inorganic-constituent, and suspended-sediment

analyses (Ward and Harr, 1990; Capel and others, 1995). Subsamples for filtered inorganic-constituent,

suspended-sediment, and field analyses will be collected from the first set of split samples from the

cone splitter. Subsequent splits will be used to collect subsamples for raw (unfiltered) inorganic-

constituent analyses. Samples for tangemial-flow filtration will be composited in a Teflon-lined chum,

from which water will be pumped using Teflon tubing.

Samples from the D-77 sampler will be collected in several (two to five) 3-L Teflon bottles
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flange                  cylindrical
._~-~ reservoir

funnel

stand pipe

flange -----_ cone splitter
outlet ports                  housing

top plate

~-- vertical rod

fiat-tipped screw ~,~,~

base plate
Figure 4. The all-Teflon cone splitter and stand.
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and laler poured into the cone splitter. This method allows the cone splitter to function as both a splitter

and compositor.

The splitting process is as follows:

1. Set up the cone splitter on a flat, open area. A level splitter is cridcal to performance. All Teflon tubes

should be approximately the same length and the entire apparatus including subsample containers is

tented in a plastic bag. Water is poured direcdy into the splitter reservoir through a hole in the plastic

tent, which is covered between pours.

2. Field rinse all sample-collection and splitting equipment with native water. Collect the rinse water near

the shore to avoid heavy suspended sediments. Pour rinse water from the D-77 sample bottle through

the Teflon cap and nozzle and into the cone splitter. Three 1-L rinses are more effective then one 3-L

rinse.

3. Place subsample containers under each outlet tube. The tubes need only extend into the receiving

containers far enough to prevent spillage.

4. Agitate the sample (10 to 15 seconds) in the D-77 bottle to resuspend the sediments. Invert the bottle

over the cone splitter reservoir. Sample transfer should be rapid. Maintain a head of water above the

standpipe to prevent air from entering the splitting block.

5. Remove subsample containers from cone splitter and cap immediately.

6. An additional split is necessary to obtain the smaller volumes of some required subsamples. Reload

splitter ports with the required bottles and pour a subsample from the first set of split samples.

7. Disassemble the cone splitter after completing the sample processing and clean before reuse or storing.

7.1.2.2    Filtration-0.45 .tun filter, organic carbon

The filtration procedure for dissolved and suspended organic carbon analyses uses a

stainless-steel or Teflon-pressure filter assembly fitted with a 47-mm diameter, silver, 0.45-pro
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pore-size filter and a peristaltic pump that has been fitted with Tygon tubing to filter the sample.

Filtering and processing methods follow NAWQA protocol (Shelton, 1994).

7.1.2.3    Filtration-0.45 tan, inorganic constituents

A disposable 0.45 pm capsule filter (Gelman 12175) will be used to filter samples for major and

trace element analyses. This filter is currently being used by the NAWQA program in the Sacramento

Basin and the 0.45 rtm pore size is used to define the dissolved phase in most water-quality studies. The

use of this filter will facilitate comparison of results obtained by this study with results from NAWQA

and other studies in the basin. Data obtained with the 0.45 pm filter will also be used to compare the

results from standard versus ultrafiltration methods.

A peristaltic pump head with Tygon tubing or a Teflon diaphragm pump head with corrugated

Teflon tubing will be used to create the pressure required to force samples through the filter units. The

detailed procedures follow NAWQA protocols (Shelton, 1994).

7.1.2.4    Filtration-10,000 NMWU (0,005 ttrn equivalent)

A Minim tangential-flow filter apparatus will be used to obtain a filtered sample for analysis of

dissolved constituents defined by the less than 0.005 pan equivalent particle size. A Pellicon

tangential-flow filter apparatus will be used to obtain a concentrate of colloidal material. Cleaning

procedures will be the same as for other equipment that contacts the water sample. To further minimize

contamination, a dedicat~l set of filter membranes and tubing for both Minim and Pellicon filters will

be used at each sampling site. The carboy(s) containing the sample collected for colloid processing will

be allowed to sit quietly for an hour before filtration to let the coarser grained suspended sediment

settle to the bottom of the container. Water will be pumped from a fixed distance above the sediment

layer in order to eliminate the larger size fractions from the colloidal concentrate.
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7.1.2.$    Presetwation

Samples for trace metal analyses and major cations will be stabilized by acidifying to a pH of 2

or less with ultrapure (distilled) concentrated nitric acid. In addition, potassium dichromate will be

added to samples for mercury analysis. Samples for redox speciation will be stabilized by acidifying to

a pH of 2 or less with ultrapure (distilled) hydrochloric acid, then chilled on ice. Samples collected for

organic carbon and nutrient analysis will be chilled on ice dmSng storage and transportation to the lab.

Preservation of all samples to be collected is summarized in Table 4. Samples will be processed inside

a plastic tent set up on a counter of the mobile laboratory to minimize atmospheric contamination

during handling.

7.2 Bed Sediment Sampling Procedures

Sediment samples will be collected using either a coring device for deep-water sites or large

plastic spoons for shallow-water sites. Sediment cores will be collected in pre-washed, acid-cleaned

10.2-cm diameter, acrylic butyrate core liners placed in a gravity corer. The gravity corer will be

slowly lowered into the sediment to avoid disturbance of the sediment-water interface. The cores will

be kept upright and carefully transported to a field-based laboratory. Shallow-water sampling will be

carried out according to USGS NAWQA protocols (Shelton and Capel, 1994). For samples for which it

is determined that extraction of pore waters will not be needed, samples will be screened with a nylon

screen and fiver water to exclude material greater than 63 I~m.

7.2.1 Subsample requirements

Once a sample of the bed sediment has been collected, a variety of subsamples will be split and
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processed before shipping to laboratories. Subsample requirements are listed in Table 5.

Table 5. Subsamples of bed sediment required for scheduled analyses

[EXAFS, extended X-ray absorption fine structure; NMWL, nominal molecular weight limit; Poly, polyethylene; USGS, U.S.
Geological Survey; XRD, X-ray diffraction, mL, millimeter]

Analysis                      Preservation         Botlle type, volume

Pore water       Major/trace elements (cations)               Acidify               Poly, 125 mL

Major elements (anions) None Poly, 125 mL

Bed sediment Trace elements, sequential extractions Chill Poly, wide-mouth 100 mL

Sulfur speciation Chill Poly, wide-month 103 mL

XRD Chill Poly, wide-mouth 103 m_L

EXAFS Chill Poly, wide-mouth 100 mL

MOssbauer spectroscopy Freeze-dry Poly, wide-mouth 103 mL

Particle size distribution (sieve, sedigraph) Chill Poly, wide-mouth 103 mL
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7.2.2 Sample Processing and Preservation

Cores selected for pore water extraction will be sectioned for sediment and associated porewater

within 8 to 24 hours of collection. The water overlying the sediment will first be siphoned off to within

1 to 10 cm of the interface using Tygon tubing. A sample of this overlying water will then be taken

with a 10- to 30-mL plastic syringe. The cores will be extruded and sectioned into appropriate depth

intervals in a nitrogen-filled glove bag, to minimize oxidation of the pore water. The individual core

sections will then be placed in nitrogen-filled 50-mL centrifuge tubes. Subsamples of whole sediment

will also be taken for determination of water content and grain-size distribution. The centrifuge tubes

will be removed from the glove box and centrifuged at 1500 rpm for 20 minutes to separate porewater

and sediment. The tubes will then be returned to the glove box and the supematant extracted with

pre-cleaned 20-mL plastic syringes and filtered through 0.2-1~m cartridge filters. Filtered portions will

be placed into acid-cleaned 30-mL polyethylene bottles for metal determinations. If there is sufficient

volume, portions of pore water will also be taken for alkalinity and anion determinations. The pore

water, samples for metal analysis will be acidified to pH < 2 with ultrapure, concentrated nitric acid.

Sediment samples will be placed in acid washed containers and packed in ice for transport to the

analytical laboratories.

7~3 Equipment cleaning

The sample collecting and processing equipment is soaked in dilute phosphate-free detergent

solution, rinsed with tap water, soaked in 5.0 percent hydrochloric acid (HCI), and rinsed extensively

with deionized water prior to each field trip and between sites. Detergents and acids will be used with

care to avoid possible contamination of the sample by their residue. A thorough native-water rinse is

required at each field site before sampling to remove any remaining cleaning agents and equilibrate the

equipment to the sampling conditions. Details on procedures are outlined below.

The sampler bottle, cap and nozzle, cone splitter, chum splitter, filter support, pumphead,
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tubing, and any other equipment that will contact the sample are cleaned prior to each field trip and

between sites as follows:

I. Disassemble (if necessary) wearing vinyl gloves.

2.Soak for 30 minutes in a 0.2-percent solution of phosphate-free detergent and scrub with a nonmetallic

brush. Use a small botde brush for the cone-splitter parts.

3.Change gloves and rinse thoroughly with warm tap water to remove all soap residue.

4.Soak for 30 minutes in a solution of 5.0-percent hydrochloric acid. Swirling the equipment in the acid

solution will adequately desorb any metals not removed during the washing process. The used acid/

water solution should be placed in a waste container for proper disposal.

5.Change gloves and rinse three times with deionized water.

6.Protect areas of the equipment that will contact the sample with Teflon tape and place in a sealable

plastic bag for storage and transport.

7. Rinse sampling and splitting equipment at the site with 2- to 3-L of native water before sampling.

8. Rinse sampling and splitting equipment with deionized water immediately after each use.

Equipment used for filtering the organic-carbon samples will be baked at 450°C for 2 hours or cleaned

using organic-free deionized water and aggressive scrubbing. Equipment will be isolated from any

procedure using methanol.

8. Sample Custody

All bottles will be clearly labeled with a waterproof marker or preprinted labels so the

laboratories can identify the samples. The minimum information required is the project name, site

identification number, date and time, and type of analysis requested.

An analytical services request form with the same information as the bottle labels will be

included with each sample. Copies of the forms will be retained by data management personnel.
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Samples will be shipped to laboratories b3~ Federal Express overnight service from Sacramento or

Redding, California, within 24 hours of collection and processing. Laboratories will notify data

management personnel by electronic mail or standard mail service upon the arrival of samples.

9. Field Measurements

Specific conductance, dissolved oxygen, temperature, and pH, will be determined using the

detailed procedures in the NAWQA field guide (Shelton, 1994). Alkalinity will be determined by Gran

titration (Stumm and Morgan, 1981) using 0.16 N hydrochloric acid with a Hach digital titrator.

Specific conductance, pH, and alkalinity will be determined from a split of the unfiltered water sample.

Dissolved oxygen and temperature will be measured instream at the center of flow when feasible,

otherwise from near shore. Stream discharge will be determined at all river sites. Sites 4 through 7 are

located at USGS gaging stations and discharge will be estimated using current stage-discharge ratings

from measurements of stage at the time of sampling (Rantz and others, 1982). Discharge at site 3

(below Keswick Dam) will be determined from BOR flow release records at Keswick Dam. Flow into

the Spring Creek arm of Keswick Reservoir will be determined from Spring Creek Reservoir and

power plant release records.

10. Calibration Procedures and Frequency

All laboratory apparatuses (analytical balances, volumetric equipment, deionized water systems,

etc. are calibrated on at least an annual basis. Laboratory instruments (ICP-AES, ICP-MS, etc.) are

recalibrated with 6ach batch of samples that are analyzed. Calibration standards are rerun (as samples)

at a 10 percent frequency (I out of 10 samples analyzed) to.check for instrument drift. If drift exceeds

predetermined limits (variable for instrument, element, and concentration level), the instrument is

recalibrated prior to analysis of additional samples.

Usually five, and a minimum of three calibration standards (matrix matched), are used to

establish calibration curves, bracketing the concentration range expected for the samples.
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Field instruments (electrical conductance, pH, and dissolved oxygen) are calibrated prior to each

measurement following standard USGS procedures (Ward and Harr, 1990; Slaelton 1994). Certified

and dated conductance and pH standards are supplied by the USGS National Water Quality Laboratory.

Dissolved oxygen meters are calibrated from the theoretical oxygen saturation of a humid atmosphere

at a given temperature and pressure.
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11. Analytical Procedures

11.1 Concentration of dissolved ma_ior and trace el¢.~ents:

The analytes are determined sequentially according to mass, on a single aliquot utilizing argon

plasma ionization, mass spectrometric separation, and electron multiplier detection. Each analysis is

based on the mean of three replicate determinations. Trace metals and major cations are analyzed using

a Perkin Elmer-Sciex, Model 5000, modified inductively coupled plasma-mass spectrometer (ICP-

MS). Major cations are analyzed using a Jarrell-Ash, Model 975, inductively coupled plasma-atomic

emission spectrometer (ICP-AES). Calibration is performed using a reagent blank and three

multi-element calibration standards. Linear regression analysis, through zero and based on 3 points, is

employed to generate the calibration equation. All standards and samples are blank subtracted to insure

correction for contamination as well as background correction. The methodology has been previously

described (Taylor and others, 1990; Taylor and Garbarino, 1991; Garbarino and Taylor, 1995).

Mercury is analyzed by cold vapor-atomic fluorescence spectroscopy using methods described by

Roth (1994). Major anions will be analyzed using an ion chromatograph calibrated with at least 3

standards.

11.2 Redox speciation of iron:

Iron redox species will be determined with a colorimetric method using ferrozine as the color

producing reagem (Stookey, 1970). For the determination of Fe0I), the 562-nm absorbance of the

acidified and buffered sample will be measured with a Perkin Elmer Model Lambda 3b UVMS

spectrophotometer equipped with 1-cm cells for the 10-40 ~tg range and 5-cm cells for the 2-10 Ixg

range. For the determination of total Fe, a hydroxylamine hydrochloride reductant will be added.

Ferric iron will be calculated from the difference between total Fe and Fe0I).

11.3 Sequential extractions of bed sediment 8nd ¢011oidal material:
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~’b_Iee indi’~idual extractions will be done to each bed-sediment or colloidal concentrate sample,

following the methods described by Hayes (1993). Hydroxylamine-HCI (0.25 M) will be used to

dissolve the inorganic fraction of exchangeable metal ions in the sample. Potassium persulfate (0.17M)

in 2 percent (volume/volume) sulfuric acid will be used to oxidize organic material. Dissolution of the

silicates and other refractory material will be done in strong acids (hydrofluoric, nitric, and

hydrochloric acids).

Each extraction will be analyzed by ICP-MS, ICP-AES, CV-AFS, and IC using methods

described above for the analysis of major and trace elements in water samples.

11.4 Analysis of sulfur speciation and mineralogy in colloid concentrates and bed
sediment:

The forms of sulfur in colloidal concentrates and bed sediment is determined from the chemical

analysis of a series of extractions (Rice and others, 1993). An initial extraction with acetone is done to

remove elemental sulfur. This extraction is followed by treatment with hot 6 N HCI to dissolve

acid-volatile sulfides (AVS, assumed to be monosulfides). The sulfide is purged from the sample with

nitrogen gas and precipitated as silver sulfide. The hot-acid-treated sample is then filtered and soluble

inorganic sulfates axe determined by analyzing barium sulfate precipitated from the filtrate following

the addition of barium chloride. The retentate is again extracted with acetone to recover AVS oxidized

to sulfur during the acid treatment. Disulfide remaining in the retentate are determined following Cr2+

reduction/distillation and precipitation as silver sulfide. Organically bound sulfur is determined from

theresidue of the disulfide sulfur determination by using an Eschka fusion to form SO42- followed by

precipitation as barium sulfate. Modifications to the above procedure, such as the addition of stannous

chloride to the hot acid treatment, will be done to evaluate the effect of ferric iron (especially

diagenetic ferric oxides) on the recovery of acid-volatile sulfides. To evaluate the significance of any

recovery of pyritic sulfur as AVS, the analyses will be followed by determination of sulfur isotopy

(~34S-values) and mass-balance calculations.
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11.5 Mineralogy of colloidal material and bed sediment using X-ray diffraction

X-ray Diffraction (XRD) can provide a qualitative determination of the mineral phases present

in the sediment and the suspended sediments. The data will be collected on a Scintag Pad V Automated

Diffractometer, which is equipped with a scitillation detector and a graphite monochromator.

Computer control of data collection and of data processing will enhance mineral identification and

characterization. When concentration in a sample is less than approximately 5 percent or if the mineral

is poorly crystalline, the phase in question often must be concentrated by physical differences (density,

shape, size, or magnetic susceptibility) or by chemical means (chemical etching of specific phases

usually called selective extractions). This equipment is available in the USGS California District

laboratory. Emphasis will be placed on characterizing those mineral phases involved with metal

transport.

11.6 Mineralogy using MOssbauer spectroscopy:

Information from 57Fe MOssbauer spectroscopy will be combined with X-ray diffraction

techniques to evaluate poorly crystallized minerals produced by the oxidation of sulfides. This has

proven useful for identification of iron bearing minerals of small particle size and low concentration. A

57Co source of ~.-ray is used to generate the MOssbauer spectra which are characteristic of specific iron

minerals.

11.7 Bonding of metals using EXAFS:

Extended X-ray Absorption Fine Structure (EXAFS) spectroscopy will be used to determine the

local molecular structure about the average Fe ion in poorly crystallized ferrihydrite polymers. EXAFS

spectra will be recorded in both transmission and fluorescence modes at the Stanford Synchrotron

Radiation Laboratory using methods described by Waychunas and others (1993).
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II.8 Particle size distribution:

Pardcle size distributions of suspended sediment samples wet sieve and sedigraph methods.

Particle size distributions of colloidal material will be determined using light scattering spectrometry.

11.9 Lead-isotope methods:

An appropriate weight of sediment sample or colloid material is digested in 2M HC1 + H202 to

provide a minimum amount of Pb for isotopic analysis (generally 50 ng or more). Digestions are done

in FEP Teflon ware under laminar flow conditions using ultra-pure reagents, as described by Church

and others (1993). Lead is separated in the bromide medium on Dowex lx8 anion exchange using

micro-columns. Analysis of the lead is performed on a multi-collector mass spectrometer; precision for

the isotopic ratios is better than 1/1000. Analyses of blind duplicates, standards, and SRM 981 are used

to monitor reproducibility and correct for isotopic fractionation, as described by Church and others

(1993). Blanks are generally less than 1 ng for samples of this size. All analytical procedures are done

under chain-of-custody protocol, under the direction of Dr. Stan Church, who is Quality Assurance

officer for the lead isotope analyses.

12. Data Reduction, Validation, and Reporting

Data from field measurements will be entered into the USGS National Water Information

Database (NWIS) after each field run. Laboratory data will be transmitted to the USGS project leader

on laboratory analysis sheets from each participating laboratory and will include laboratory QA/QC

data. Data from all laboratories will be entered into a single spreadsheet database maintained in the

USGS Sacramento District office. QA/QC data will be reviewed as it is received and compared to the

project Quality Assurance Objectives. Data not meeting objectives will be flagged and included in a

report summarizing the activities and results of each sampling run.
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13. Quality Control Checks

The purposes of QC samples are to ensure that reported data represent actual values and that the

data are reproducible and precise. The QC samples described below are used to evaluate field

techniques, equipment, and laboratory methods.

13.1 Laboratory Analysis

Laboratory analysis of major and trace elements in water samples, colloid concentrates, and

bed-sediment extracts will be done by the USGS lab in Boulder, Colorado (under the direction of Dr.

Howard Taylor). All sample determinations will be performed in triplicate, with the mean value of the

triplicate analysis being reported as the most probable value of concentration. Outliers are evaluated

and rejected when statistically valid.

Standard Reference Materials (National Institute of Standards, USGS, and other sources) similar

in composition (both matrix and analyte concentration) to the samples being analyzed, are processed

and analyzed at a frequency of at least 10 percent of the samples determined. Control charts are

maintained to assure that interference corrections (where necessary) or calibration procedures are

within predetermined specifications.

Laboratory blanks are used to evaluate bias from deionized water and laboratory reagents used

during the sample analysis.

When necessary and where appropriate, spike additions are made to samples, prior to analysis,

to evaluate spike recovery. This is particularly important when preconcentration, matrix separation, or

speciation considerations are implemented.

All samples in a given batch are analyzed in random order to minimize errors associated with

sample composition.
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Split samples for metals other than mercury will be sent periodically to both Dr. Howard Taylor’s

lab and the USGS National Water Quality Laboratory (NWQL) to evaluate any differences in the

analytic results from the two labs. The NAWQA program uses the NWQL for its routine inorganic

chemical analysis (Stanley and others, 1992), and comparison of the two labs is necessary to ensure

comparability between data sets created by the two projects. Splits of mercury samples will be sent to

the USGS lab in Madison, Wisconsin (under the direction of Dr. David Krabbenhoft). The Madison lab

is also analyzing mercury for the Sacramento NAWQA project.

13.2 Field procedures

Equipment blanks will be done prior to or during the first field run to ensure that contaminants

are not being introduced by any apparatus or procedure. During the sample collection phase of the

project, field blanks will be processed through each stage of sample collection and processing to

evaluate potential field contamination problems. Field blanks will be collected between samples at

least once during each field run to check the efficacy of equipment cleaning procedures between sites.

Additional field blanks will be collected at sites deemed critical to the successful completion of the

study objectives.

Triplicate field samples will be collected at all locations at least once during the study to

establish field sampling and processing variance. The triplicate samples will be treated as separate

unknowns as they are submitted to the laboratories.

14. Performance and System Audits

All field personnel participate in the annual USGS National Field Quality Program. Reference

samples for pH, specific conductance, and alkalinity are analyzed with the equipment used in field

determinations. Satisfactory determinations are based on deviation from the most probable value
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for each coded reference sample: pH, -&-0.1 unit; specific conductance, ±4%; and alkalinity, ±1.5

standard deviations.

15. Preventative Maintenance

Field meters and other equipment are inspected and tested before field runs and worn or

defective parts replaced. New batteries are installed at least annually or when meters have been

inactive for an unknown length of dme. Backup meters, spare parts (electrodes, membranes, filling

solutions, etc.), and batteries are taken into the field for unscheduled replacement or repair.

16. Corrective Action

Corrective action will be taken before completion of any further field work if instrument

malfunction is observed. Corrective action will also be taken whenever data are determined to be

outside acceptable limits, as defined by the Quality Assurance Objectives.

Corrective action shall include reanalysis of samples after problems have been remedied. The

method of standard additions may be used if spike recoveries are found to be outside acceptable limits.

Any data not meeting Quality Assurance Objectives, but judged of potential usefulness, will be flagged

and its deficiencies with regard to quality criteria described.

17. Quality Assurance Reports to Management

Following the review of field and laboratory results from each sampling run, the USGS project

leader will compile a Quality Assurance Report summarizing the work completed, results of

performance evaluations, results of data quality assessments, significant problems and recommended

solutions. Summaries of this information will be included in quarterly project status reports.
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Appendix 2. Quality Assurance and Quality Control Data for Chemical Analyses

Table A2-1, Results of EPA’s Performance Evaluations WP036 (table 2-1a), WP037 (table 2-1b), and
WP038 (table A2-1c) for the USGS’s National Water Quality Laboratory.

Table A2-2. Results of laboratory and field blanks for water sample processing.

Table A2-3. Observed metal concentrations and percentage recovery in biological reference
materials processed using the same methods as caddisfly samples.

Table A2-4. Procedural blanks for caddisfly samples collected from the Sacramento River and
Cottonwood Creek, October 21-23, 1996.

Table A2-5. Concentration data for standard reference materials.

Appendix 2 153

C--109373
C-109373



Table A2-1a. Results of EPA’s Performance Evaluation WP036 for the USGS’s National Water Quality
Laboratory

[*, Based on gravimetric calculations or a reference value when necessary; TDS, total dissolved solids. °C, degree Celsius]

Constituent Reported True Acceptance Warning Performance
value value* limits limits evaluation

Trace metals (micrograms/llter)
Aluminum 3,602 3,609 3,130-4,040 3,250-3,920 Acceptable
Cadmium 130 131 113-148 117-144 Acceptable
Copper 564 552 515-618 528-605 Acceptable
Iron 831 790 715-934 742-906 Acceptable
Mercury 4.58 4.7 3.53-5.91 3.83-5.61 Acceptable
Lead 371 375 332-429 344-417 Acceptable
Zinc 1,187 1,203 1,100-1,370 1,140-1,340 Acceptable

Major ions (milligrams/liter)
TDS at 180°C 142 148 104-187 114-177 Acceptable
Calcium 16.6 17 14.8-19.5 15.4-18.9 Acceptable
Magnesium 1.17 1.2 0.983-1.42 1.04-1.37 Acceptable
Sodium 7.47 7.46 6.55-9.17 6.88-8.85 Acceptable
Potassium 34.5 33.1 30.5-37.5 31.4-36.6 Acceptable
Alkalinity (as CaCO3) 13.6 13 9.69-16.8 10.6-15.9 Acceptable

Chloride 34.6 34.8 30.8-38.4 31.8-37.4 Acceptable
Fluoride 0.21 0.21 0.153-0.27 0.168-0.255 Acceptable
Sulfate 43.4 44 36.4-49.1 37.9-47.5 Acceptable

Nutrients (milligrams/liter)
Ammonia-nitrogen 10.2 10 8.05-12 8.52-11.5 Acceptable
Nitrate-nitrogen 2.32 2.1 1.73-2.48 1.82-2.39 Acceptable
Orthophosphate 0.993 0.88 0.768-1.02 0.798--0.988 Wamingt
Kjeldahl-nitrogen 8.78 8.9 6.62-10.9 7.13-10.4 Acceptable
Total Phosphorus 3.06 2.9 2.46-3.43 2.58-3.31 Acceptable

1The orthophosphate quality control samples were within range, but the test sample was diluted 1 to 10. This dilution was too
large, resulting in the values being at the low end of the reporting range. This added variability to the results. Analysts were
cautioned that the measm’ed results should be at mid-range or higher.
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Table A2-1b. Results of EPA’s Performance Evaluation WP037 for the USGS’s National Water Quality
Laboratory

[*, Based on gravimetric calculations, or a reference value when necessary; TDS, total dissolved solids. °C, degree Celsius]

Constituent Reported Tree Acceptance Waming Performance
value value* limits limits evaluation

Trace metals (micrograms/liter)
Aluminum 1,160 1,203 1,030-1,360 1,070-1,310 Acceptable
Cadmium 21.5 22.2 18.3-26.4 19.4--25.4 Acceptable
Copper 112 115 102-128 105-124 Acceptable
Iron 399 393 350-445 362-433 Acceptable
Mercury 0.45 0.494 0.266-0.729 0.324-0.671 Acceptable
Lead 128 130 109-147 114-143 Acceptable
Zinc 290 296 263-332 272-323 Acceptable

Major ions (milligrams/liter)
TDS at 180°C 607 685 461-932 521-872 Acceptable
Calcium 67.4 66 61-73.2 62.5-71.6 Acceptable
Magnesium 36.4 37 33.7-40 34.5-39.2 Acceptable
Sodium 90.5 92.2 85.1-101 87.1-98.6 Acceptable
Potassium 16.7 17 14.6-19.8 15.3--19.2 Acceptable
Total alkali 92 91 82.2-99 84.3-96.9 Acceptable
Chloride 228 226 207-250 212-244 Acceptable
Fluoride 2.59 2.6 2.25-2.92 2.34-2.84 Acceptable
Sulfate 118 118 99.9-138 105-133 Acceptable

Nutrients (milligrams/liter)
Ammonia-nitrogen 0.277 0.261 0.12-0.444 0.159-0.405 Acceptable
Nitrate-nitrogen 0.608 0.62 0.47-0.756 0.504-0.722 Acceptable

Orthophosphatc 5.94 5.5 4.84-6.25 5.01-6.09 Acceptable
Kjeldahl-nitrogen 2.82 2.6 1.72-3.53 1.94-3.31 Acceptable
Total Phosphorus 7.95 7 5.99-8.24 6.26-7.97 Acceptable
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Table A2-1c. Results of EPA’s Performance Evaluation WP038 for the USGS’s National Water Quality
Laboratory

[*, Based on gravimetdc calculations, or a reference value when necessary. NO2 + NO3, nitrite plus nitrate; NWQL, National
Water Quality Laboratory. mg/L, milligram per liter]

Constituent Reported Tree Acceptance Performatme
Value Value* Limits Evaluation

Trace metals (micrograms/liter)
Cadmium 29.7 28.5 22.8-34.2 Acceptable

Copper 510 490 441-539 Acceptable

Lead 17.4 16 11.2-20.8 Acceptable

Mercury 3.3 3.8 2.66-4.94 Acceptable

Zinc 781 760 706-824 Acceptable

Nutrients/fluoride (milligrams/llter)
Nitrate as nitrogen 9.52 9.5 8.55-10.5 Acceptable

Fluoride 2,78 2.9 2.61-3.19 Acceptable

Nitrite as nitrogen 0.68 0.82 0.697-0.943 Not Acceptablet

Orthophosphate as phosphorus 1.66 1.6 1.43-1.77 Acceptable

IThe reported value was 0.68 rag/L; the true value was reported to be 0.820 mg/L and the acceptance range was 0.697-0.943
mg/L. At the NWQL, nitrite is analyzed simultaneously with the nitrate + nitrite analysis, and for WS039, the NO2 + NO3
sample had to be diluted. This diluted value was reported instead of the nondiluted value. The operator and future operators will
be instructed that the value of the nondiluted sample or smallest dilution is to be used.

15~ Metals Transport in ~e Sacramento River, California. 1996-1997. Volume 1: Methods and Data

C--109376
C-109376



TableA2.2. Results of laboratory and field blanks for water sample processing

[Explanation:
Source water for all blanks was double deionized Type 1 [18 MD-cm (megohm-centimeters)] water generated with a Milli-Q system. All analyses were done by ICP-MS (inductively
coupled plasma-mass spectrometry) unless indicated otherwise. Water used to generate field blanks was double deionized water generated in the laboratory (same Type 1) and carried
into the field in acid-cleaned, high-density polyethylene (HDPE) jerrycaas. Labels under the heading ’Blank Type’ indicate whether the blank sample was generated and processed in the
laboratory (Lab Blank) or if the blank sample was generated at a’field sampling site (Field Blank) and then processed either in the field or in the laboratory. The ’Process Type’ heading
indicates the type of processing or processing step to which the blank was subjected. A key to the abbreviations is listed below:

DIW deionized water; blanks preserved in the same ultrahigh purity 1 percent nitric acid (HNO3) (Kuehner and others, 1972) used to preserve the samples
8LCh 8-L polytetrafluorecthylene (PTFE, or Teflon)-coated chum used for compositing, subsampling, and transporting the sample from field to laboratory during the specified

sampling period
MemF 0.40 Ixm pore-size polycarbonate membrane filter process (Nuclepore)
CapF 0.45 pan pore-size polyethersulfone capsule filter process (Gelman)
UF1 0.005 gm equivalent pore-size tangential-flow ultrafilter (Minitan) with a low-binding regenerated cellulose membrane of 240 cm2 [Millipore Corp. model PLGCOMP~,

10,000 daltons, or nominal molecular weight limit (NMWL)] used only to process samples from expected low concentration sites
LrF2 0.005 pan equivalent pore-size tangential-flow ultrafilter (Minitan) with a low-binding regenerated cellulose membrane of 240 cm2 (Millipore model PLGCOMP04,

10,000 NMWL), used to process samples from expected high concentration sites
UF3 0.005 pan equivalent pore-size tangential-flow ultrafilter (Pellicon) with a regenerated cellulose membrane of 7,440 cm2 (Miilipore Corp. model PLGC, 10,000 NMWL)

used only to isolate suspended sediment samples
HgP deionized water preserved in the same potassium dichromate/nitric acid (K2Cr207/HNO3) solution used to preserve the mercury samples
20LCh 20-L PTFE-coated chum used for compositing, subsampling, and transporting the sample from field to laboratory during the specified sampling period
THB VITE holding bottle blank used to hold subsample from chum for samples filtered through the 0.40 ~tm pore-size polycarbonate membrane filter
20LCh-l 20-L PTFE-coated chum (1 of 6) used for compositing, subsampling, and transporting the sample from field to laboratory
20LCh-2 20-L PTFE-coated chum (2 of 6) used for compositing, subsampling, and transporting the sample from field to laboratory
20LCh-3 20-L PTFE-coated chum (3 of 6) used for compositing, subsampling, and transporting the sample from field to laboratory
20LCh-4 20-L PTFE-coated chum (4 of 6) used for compositing, subsampling, and transporting the sample from field to laboratory
20LCh-5 20-L PTFE-coated churn (5 of 6) used for compositing, subsampling, and transporting the sample from field to laboratory
20LCh-6 20-L PTFE-coated chum (6 of 6) used for compositing, subsampling, and transporting the sample from field to laboratory
25LCb 25-L HDPE carboy used to transport sample water from the field to the laboratory for the suspended sediment (colloid) sample
UFVP 0.005 Ixm equivalent pore-size tangential-flow ultrafilter (240 era2); collected only during the May/June sampling event to determine if carryover from the "Sacramento

River at Verona" sample affected the "Yolo Bypass at 1-80 nearWest Sacrame to sample
JyCn 12-L PTFE-coated HDPE jerrycan used to transport sample water from field to the laboratory
SCDI deionized water that was carried into the field to the "Spring Creek below Spring Creek Debris Dam near Keswick" site, preserved in the same high purity I percent HNO3

used to preserve the samples
SCADI deionized water that was carried into the field to the "Keswick Reservoir, Spring Creek arm, near Keswick" site, preserved in the same high purity I percent HNO3 used to

preserve the samples
TfTb PTFE tubing used to collect sample water at selected sites; the length of tubing contained a 25-cm section of either silicone or neoprene tubing through the pump head of

the peristaltic pump
Grab 3-L PTFE bottle used to collect a grab sample from the center of the stream channel.

Numbers in parentheses in the column "Process Type" (for example, 1/1) indicate whether multiple samples were collected for that sampling period (second number) and which replicate
they represent (first number), nurddd/yy, month;day/year; ICP-AES, inductively coupled plasma-atomic emission spectrometry; NMWL, nominal molecular weight
limit; PTFE, polytetrafluoroethylene; UV-vis, ultraviolet visible spectroscopy. --, no sample collected for specified analysis; comp., composite sample; na, no data
available; <, less than indicated detection limit, era, centimeter; cm2, square centimeter; L, liter; ram, millimeter; ~tg/L, microgram per liter;, p.m, micrometer]



Table A2-2. Results of laboratory and field blanks for water sample processing--Continued

Blank Process Date Aluminum Antimony Arsenic Barium
Type Type (mm/dd/yy| (pg/L) (~g/L) (l~g/L) (l~g/L)

LabBlank D1W(I/1) 07/10/96 <0.11 ± 0.04 <0.012 ± 0.001 <0.03 ± 0.01 <0.0ll ± 0.1306
LabBlar, k 8LCh(I/1) 07/10/96 0.80 ± 0.02 <0.012 ± 0.002 <0.03 ± 0.01 0,050 ± 0.042
LabBlank MemF(l/1) 07/10/96 0.70 ± 0.08 <0.012 ± 0.004 <0.03 + 0.01 <’0.011 ± 0.008
LabBlank CapF(l/1) 07/10/96 <0.11 ± 0.01 <0.012 ± 0.004 <0.03 ± 0.01 <0.011 ± 0.003
Lab Blank UF1 (1/1) 07/10/96 0.43 ÷ 0.05 <0.007 ÷ 0.004 <0.02 ± 0.00 0,050 ± 0.003
LabBlank UF2(I/1) 07/10/96 <0.11 ± 0.08 <0.012 ± 0,000 <0.03 ± 0.01 0,026 ± 0.005
LabBlank UF3(1/1) 07/12/96 0.47 ± 0.11 <0.007 ± 0.001 <0.02 ± 0.01 0.051 ± 0.001
Lab Blaak HgP(1/1) 07/12/96 -- ±- -- ± -- -- ±- -- ±-
FieldBlank DIW(I/1) 07/17/96 <0.11 ± 0.07 <0.012 ± 0.002 <0.03 ± 0.00 <0.011 ± 0.002
FieldBlank 8LCh(I/1) 07/17/96 0.53 ± 0.07 <0.007 ± 0.002 <0.02 ± 0.01 0,022 ± 0,800
FieldBlank MemF(l/1) 07/17/96 0.38 ± 0.16 <0.007 ± 0.001 <0.02 ± 0.02 <0.011 ± 0.166
FieldBlank CapF(1/l) 07/17/96 0.11 ± 0.09 <0.012 ± 0.003 <0.03 ± 0.01 0.034 ± 0.003
FieldBlank Ub---2(1/l) 07/17/96 <0.11 ± 0.01 <0.012 ± 0.002 <0.03 ± 0.01 0.052 ± 0.005
FieldBlank UF3(I/1) 07/17/96 0.13 ± 0.11 <0.012 + 0,000 <0.03 ± 0.01 <0.011 ± 0.001
Field Blank HgP(I/1) 07/17/96 w ±_ _ ± -- -- ±- -- ±-

LabBlank DIW(I/1) 09/18/96 0.11 +_ 0.04 <0.006 ± 0.008 <0.06 ± 0.01 <0.005 ± 0.007
Lab Blank 20LCh(I/1) 09/18/96 0.41 ± 0.02 0.019 ± 0.002 <0.05 ± 0.02 0.017 ± 0.004

Lab Blank MemF (1/1) 09/18/96 0.83 ± 0.06 < 0.014 ± 0.1301 < 0.03 ± 0.04 0.014 ± 0.005
Lab Blank CapF (1/1) 09/18/96 0.13 ± 0.02 < 0.014 ± 0.002 < 0.03 ± 0.02 0.037 ± 0.004

LabBlank UF2(I/1) 09/18/96 0.15 _ 0.04 0.019 ± 0.005 <0.05 ± 0.05 0,029 ± 0.006

Lab Blank UF3 (1/1) 09/18/96 0.26 ± 0,04 <0.006 ± 0.001 <0.06 ± 0.01 0,008 ± 0.002

LabBlank THB(I/1) 09/18/96 0.31 ± 0.03 <0.014 ± 0.001 <0.03 ± 0.02 0.015 ± 0.003

Lab Blank HgP(I/1) 09/18/96 -- ±- -- ±- -- ±- -- ±-
FieldBlartk D1W(1/1) 09/18/96 0,12 ± 0.02 <0.006 ± 0.006 <0.06 ± 0.01 0.011 ± 0.002

Field Blank 20LCh (1/1) 09/18/96 0.23 ± 0.02 < 0.014 ± 0.003 < 0.03 ± 0.04 0,008 ± 0.002

FieldBlank MemF(l/1) 09/18/96 0.17 ± 0.03 <0.006 ± 0.005 <0.06 ± 0.03 0.007 ± 0.001

Field Blank CapF (1/1) 09/18/96 0.06 ± 0.03 < 0.014 ± 0.007 < 0.03 ± 0.04 0,007 ± 0,002

FieldBlank UF2(I/1) 09/18/96 0.28 ± 0.04 <0.006 ± 0.004 <0.06 ± 0.03 0.009 ± 0.002

Field Blank UF3 (1/1) 09/18/96 1,2 ± 0,1 <0.014 ± 0.005 <0.03 ± 0.00 0.016 ± 0.001

FieldBlank THB(1/1) 09/18/96 0.15 ± 0.05 <0.014 ± 0.007 <0.03 ± 0.02 0,009 ± 0.007

Field Blank HgP(I/1) 09/18/96 -- ±- -- ±- -- ± ~ ~ ±-
LabBlank DIW(I/I) 11/13/96 0.20 ± 0.08 <0.03 ± 0.01 <0.09 ± 0.03 <0.05 ± 0.02
LabBlank 8LCh(I/1) 11/13/96 0.97 ± 0.06 <0.03 ± 0.00 <0.09 ± 0.02 <0,05 ± 0.02
LabBlank MemF(l/l) 11/13/96 0.73 ± 0.18 <0.03 ± 0,00 <0.09 ± 0.03 <0.05 ± 0.01



Table A2-2. Results of laboratory and field blanks for water sample processing--Continued

Blank Process Date Aluminum Antimony Arsenic Barium
Type Type (mm/dd/yy) (txg/L) (p.g/L) ()xglL) (p.glL)

Lab Blank CapF (l/l) 11/14/96 0.28 ± 0.07 < 0.03 ± 0.00 < 0.09 ± 0.02 < 0.05 ± 0.00
LabBlank UF2(I/1) 11/13/96 0.19 ± 0.02 <0.03 ± 0.00 <0.09 ± 0.02 <0.05 ± 0.02
LabBlank UF3(1/1) 11113/96 0.58 + 0.01 <0.03 ± 0.02 <0.09 ± 0.01 <0.05 ± 0.01
LabBlank THB(1/1) 11/13/96 0.40 x 0.15 <0.03 ± 0.00 <0.09 ± 0.02 <0.05 ± 0.t30
LabBlank HgP(I/1) 11/13D6 -- ±- -- ±- -- ±- -- ± --
FieldBlank DIW(1/1) 11/20/95 <0.11 ± 0.01 <0.03 ± 0.01 <0.09 ± 0.04 <0.05 ± 0.01
FieldBlank 8LCh(1/1) 11/20/96 <0.11 ± 0.00 <0.03 ± 0.00 <0.09 ± 0.02 <0.05 ± 0.01
FieldBlank MemF(1/1) 11/20/96 0.11 ± 0.06 <0.03 ± 0.00 <0.09 ± 0.03 <0.05 ± 0.02
Field Blank CapF (1/1) 11/20/96 < 0.05 ± 0.00 < 0.03 ± 0.00 < 0.09 ± 0.02 < 0.05 ± 0.130
FieldBlank UF1(l/1) 11/20/96 <0.05 ± 0.05 <0.03 ± 0.01 <0.09 ± 0.04 <0.05 ± 0.01
FieldBlank UF3(1/1) 11/20D6 <0.11 ± 0.11 <0.03 ± 0.00 <0.09 ± 0.02 <0.05 ± 0.00
Field Blank THB (1/1) 11/20/96 0.98 ± 0.04 < 0.03 ± 0.01 < 0.09 ± 0.02 < 0.05 ± 0.03
FieldBlank CapF(1/1) 11/20/96 0.07 ± 0.03 <0.03 ± 0.00 <0.09 ± 0.01 <0.05 ± 0.02
FieldBlank HgP(1/1) 11/20D6 -- ±- -- ±- -- ±- -- ±-
LabBlank DIW(I/1) 12/16/96 <0.05 ± 0.03 <0.015 ± 0.002 <0.04 ± 0.00 <0.007 ± 0.008
LabBlank MemF(l/1) 12/16/96 0.11 ± 0.02 <0.015 ± 0.009 <0.04 ± 0.04 0.011 ± 0.016
Lab Blank CapF(l/1) 12/16/96 _ ±_ w ±_ _ ±_ _ ±_
Lab Blank HgP(1/2) 12/16/96 -- ±- -- ±- -- ±- -- ±-
LabBlank UFI(1/1) 12/16/96 0.16 ± 0.19 <0.015 ± 0.002 0.06 ± 0.01 0.013 ± 0.005
LabBlank UF3(1/1) 12/16/96 0.15 ± 0.04 <0.015 ± 0.003 <0.04 ± 0.01 <0.007 ± 0.002
LabBlank THB(I/1) 12/16/96 0.17 ± 0.08 <0.015 ± 0.007 <0.04 ± 0.01 <0.007 ± 0.005
LabBlank 20LCh-I(I/I) 12/16/96 0.17 ± 0.06 <0.015 ± 0.002 <0.04 ± 0.00 <0.007 ± 0.003
LabBlank 20LCh-2(1/1) 12/16/96 0.19 ± 0.12 0.021 ± 0.002 <0.04 ± 0.00 <0.007 ± 0.003
LabBlank 20LCh-3(1/1) 12/16/96 0.98 ± 0.12 <0.015 ± 0.000 <0.04 ± 0.01 0.026 ± 0.005
Lab Blank 20LCh-4 (1/1) 12/16/96 0.09 ± 0.02 < 0.015 ± 0.001 < 0.04 ± 0.00 < 0.007 ± 0.003
LabBlank 20LCh-5(I/1) 12/16/96 0.43 ± 0.18 <0.015 ± 0.001 <0.04 + 0.01 0.024 ± 0.011
Lab Blank 20LCh-6 (1/1) 12/16/96 0.17 ± 0.08 < 0.015 ± 0.004 < 0.04 ± 0.01 0.007 ± 0.006
Lab Blank UF1 (1/1) 12/16/96 < 0.05 ± 0.03 < 0.015 ± 0.004 < 0.04 ± 0.01 < 0.007 ± 0.005
Lab Blank HgP(2/2) 12/16/96 -- ±- -- ±- -- ±- -- ±-
Field Blank DIW (I/1) 12/17/96 0.42 ± 0.01 < 0.015 ± 0.000 < 0.04 ± 0.02 0.007 ± 0.017
Field Blank 8LCh (1/1) 12/17D6 0.54 ± 0.01 < 0.015 ± 0.003 < 0.04 ± 0.00 0.015 ± 0.003
FieldBlank MemF(1/1) 12/17195 0.23 ± 0.03 <0.015 ± 0.003 <0.04 ± 0.01 0.040 ± 0.013
FieldBlank CapF(I/1) 12/17/96 0.23 ± 0.20 <0.015 ± 0.004 <0.04 ± 0.01 0.018 ± 0.009
Field Blank UF2(1/I) 12/17/96 0.09 ± 0.03 <0.015 ± 0.014 0.20 ± 0.01 0.073 ± 0.016
FieldBlank THB(1/1) 12/17/95 2.14 ± 0.34 <0.015 ± 0.011 <0.04 ± 0.01 0.075 ± 0.019
LabBlank DIW(I/1) 01/06/97 <0.04 ± 0.02 <0.015 ± 0.002 <0.04 ± 0.01 <0.02 ± 0.00



Table A2-2. Results of laboratory and field blanks for water sample processing-Continued

Blank Process Date Aluminum Antimony Arsenic Barium
Type Type (mm/dd/yy) (pg/L) (pglL} (pg/L) (pg/L)

LabBlank UFI(I/Z) 01/05/97 <0.05 ± 0.01 <0.015 + 0.005 0.06 ± 0.02 <0.02 ± 0.01
LabBlank MemF(l/1) 01/06/97 0.07 + 0.01 <0.015 ± 0.003 <0.03 ± 0.00 <0.02 ± 0.00
Lab Blank CapF (1/1) 01/06/97 0.1 ± 0.0 < 0.008 ± 0.005 < 0.04 ± 0.01 0.027 ± 0.009
LabBlank UF~(1/2) 01/06/97 <0.05 ± 0.01 <0.015 ± 0.003 0.11 + 0.03 <0.02 ± 0.00
LabBlank UF2(2/2) 01/06/97 0.11 ± 0.02 <0.02 _+ 0.00 0.09 + 0.04 <0.03 ± 0.01
Lab Blank UF3 (1/1) 01/06/97 66 _+ 1 <0.015 + 0.002 0.08 + 0.01 0.54 ± 0.00
LabBlank THB(I/1) 01/06/97 0.09 ± 0.07 <0.015 + 0.004 <0.03 ± 0.01 <0.02 ± 0.00
LabBlank 25LCb(1/1) 01/06/97 <0.05 ± 0.01 <0.015 ± 0.003 <0.03 + 0.02 <0.02 ± 0.00
LabBlank DIW(I/I) 01/06D7 1.27 ± 0.01 <0.015 ± 0.005 <0.03 ± 0.01 <0.02 ± 0.00
Lab Blank HgP(I/1) 01/06D7 -- ±- -- ±- -- ±- -- ±-
Field Blank THB (1/1) 01/06/97 0.09 ±. 0.01 < 0.015 ± 0.003 < 0.03 ± 0.01 < 0.02 ± 0.00
LabBlank UF2(I/1) 05/28/97 <0.1 ± 0.1 <0.008 ± 0.005 <0.04 ± 0.01 0.025 ± 0.007
Lab Blank UF3 (1/1) 05/28/97 5.3 ± 0.2 <0.008 ± 0.006 <0.04 ± 0.04 0.053 ± 0.007
Lab Blank TI-IB (1/1) 05/28/97 0.5 ± 0.0 <0.008 ± 0.004 <0.04 ± 0.01 0.026 ± 0.004

Lab Blank HgP(I/1) 05/28/97 -- ±- -- ±- -- ±- -- ±-
FieldBlank DIW(I/2) 06/05/97 0.5 ± 0.0 <0.008 ± 0.004 <0.04 ± 0.02 0.014 ± 0.002

Field Blank DIW (2/2) 06/05/97 0.9 ± 0.0 < 0.008 ± 0.010 < 0.04 ± 0.02 0.019 ± 0.006

Field Blank CapF (1/3) 06/05/97 < 0.1 ± 0.0 < 0.008 ± 0.006 < 0.04 ± 0.03 < 0.008 ± 0.002
FieldBlank ~(1/1) 06/05/97 <0.1 ± 0.0 <0.008 ± 0.002 <0.04 ± 0.01 0.018 ± 0.004

Field Blank JyCn (1/1) 06/05/97 1.9 ± 0.0 < 0.008 ± 0.010 < 0.04 ± 0.01 0.034 ± 0.007

FieldBlank CapF(2/3) 06/05/97 0.11 ± 0.06 <0.01 ± 0.00 <0.03 ± 0.01 0.02 ± 0.01

Field Blank CapF (3/3) 06/05/97 0.09 ± 0.03 < 0.01 ± 0.(30 < 0.03 ± 0.00 0.03 ± 0.01

FieldBlank SCDI(I/1) 06/05/97 0.23 ± 0.09 <0.01 ± 0.01 <0.03 ± 0.01 <0.01 ± 0.01

Field Blank SCADI(I/1) 06/05/97 0.24 ± 0.06 <0.01 ± 0.01 <0.03 ± 0.02 0.01 ± 0.00

Field Blank TfTb (1/1) 06/05/97 < 0.06 ± 0.06 < 0.01 ± 0.01 < 0.03 ± 0.01 0.02 ± 0.03

LabBlank DIW(I/1) 05/28/97 <0.1 ± 0.0 <0.008 ± 0.001 <0.04 ± 0.02 <0.008 ± 0.000

Lab Blank MemF (I/1) 05/28/97 0.1 ± 0.0 < 0.008 ± 0.005 < 0.04 ± 0.02 0.015 ± 0.003

Lab Blank CapF (1/1) 05/28/97 < 0.1 ± 0.0 < 0.008 ± 0.005 < 0.04 ± 0.03 < 0.008 ± 0.000



Table A2-2. Results of laboratory and field blanks for water sample processing--Continued

Blank Process Date Beryllium Bismuth Boron Cadmium
Type Type (mm/dd/yy) (pg/L) (pg/L) (pg/L) (pg/L)

Lab Blank DIW (1/1) 07/10/96 < 0.01 ± 0.002 < 0.005 ± 0.001 1.9 ± 0.2 < 0.004 ± 0.003
Lab Blank 8LCh (1/1) 07/10/96 < 0.01 ± 0.003 < 0.005 + 0.000 1.7 ± 0.2 0.006 _.+ 0.001
Lab Blank MemF (1/1) 07/10/96 < 0.01 ± 0.001 < 0.005 + 0.000 1.8 ± 0.8 0.006 ± 0.1301
LabBlank CapF(l/1) 07/10/96 <0.01 ± 0.004 <0.005 ±. 0.000 1.7 + 0.4 <0.004 + 0.003
Lab Blank UF1 (1/1) 07/10/96 <0.018 ± 0.002 <0.005 _ 0.002 1.8 ± 0.2 0.010 + 0.001
LabBlank UV2(I/1) 07/10/96 <0.01 ± 0.003 <0.005 __. 0.000 2.1 ± 0.8 <0.004 ± 0.005
Lab Blank UF3 (1/1) 07/12/96 <0.018 ± 0.007 <0.005 ± 0.002 2.7 ± 0.3 0.009 ± 0.002
Lab Blank HgP(I/1) 07/12/96 -- ±- -- ±- -- ±- -- ±-
FieldBlank DIW(I/1) 07/17/96 <0.01 ± 0.003 <0.005 ± 0.000 1.7 ± 0.3 <0.004 ± 0.002
Field Blank 8LCh (1/1) 07/17/96 < 0.018 ± 0.005 < 0.005 ± 0.002 1.8 ± 0.6 0.048 ± 0.003
Field Blank MemF (1/1) 07/17/96 < 0.018 ± 0.004 < 0.005 _ 0.003 2.0 ± 0.6 < 0.006 ± 0.003
Field Blank CapF (1/1) 07/17/96 < 0.01 ± 0.003 < 0.005 +_ 0.001 1.6 ± 0.2 0.005 ± 0.002
Field Blank UF2 (1/1) 07/17/96 < 0.01 ± 0.001 < 0.005 ± 0.002 1.7 + 0.6 < 0.004+ 0.000
Field Blank UF3 (1/1) 07/17/96 < 0.01 ± 0.004 < 0.005 ± 0.000 2.5 ± 0.6 < 0.004 ± 0.001
Field Blank HgP(I/1) 07/17/96 -- ±- -- ±- -- ±- -- ±-
Lab Blank DIW (1/1) 09/18/96 < 0.03 ± 0.02 < 0.006 ± 0.002 2.2 ± 0.7 < 0.007 ± 0.004
LabBlank 20LCh(I/1) 09/18/96 <0.013 ± 0.010 <0.01 ± 0.002 1.6 ± 0.3 <0.007 ± 0.004
Lab Blank MemF (1/1) 09/18/96 < 0.017 ± 0.021 < 0.006 ± 0.000 3 ± 3 < 0.007 ± 0.003
Lab Blank CapF (1/1) 09/18/96 < 0.017 ± 0.010 < 0.006 ± 0.001 3 ± I < 0.007 ± 0.005
LabBlank UF2(I/1) 09/18/96 <0.013 ± 0.010 <0.01 ± 0.001 4.5 ± 2.2 <0.007 ± 0.005
LabBlank UP3(I/1) 09/18/96 <0.03 ± 0.00 <0.006 ± 0.002 2.1 ± 0.3 <0.007 ± 0.002
Lab Blank THB (1/1) 09/18/96 < 0.017 ± 0.006 < 0.006 ± 0.000 3 ± 3 < 0.007 ± 0.005
Lab Blank HgP(I/1) 09/18/96 -- ±- -- ±- -- ±- -- ±-
Field Blank DIW (1/1) 09/18/96 < 0.03 ± 0.01 < 0.006 ± 0.002 2.6 ± 1.0 < 0.007 ± 0.005
Field Blank 20LCh (1/1) 09/18/96 < 0.017 ± 0.008 < 0.006 ± 0.001 < 2 ± 0 < 0.007 ± 0.005
FieldBlank MemF(l/1) 09/18/96 <0.03 ± 0.00 <0.006 ± 0.001 1.2 ± 0.2 <0.007 ± 0.005
FieldBlank CapF(l/1) 09/18/96 <0.017 ± 0.014 <0.006 ± 0.000 4 ± 3 0.008 ± 0.002
FieldBlank UF2(I/1) 09/18/96 <0.03 ± 0.03 <0.006 ± 0.002 2.3 ± 0.7 <0.007 ± 0.005
FieldBlank UF3(I/1) 09/18/96 0.018 ± 0.002 <0.006 ± 0.001 3 ± 1 <0.007 ± 0.004
Field Blank THB (1/1) 09/18/96 < 0.017 ± 0.013 < 0.006 ± 0.002 5 ± 4 < 0.007 ± 0.003
Field Blank HgP(I/1) 09/18/96 -- ±- -- ±- -- ±- -- ±-
LabBlank DIW(I/1) 11/13/96 <0.03 ± 0.00 <0.008 ± 0.001 2 ± 0 <0.012 ± 0.001
LabBlank 8LCh(1/1) 11/13/96 <0.03 ± 0.03 <0.008 ± 0.001 <2 ± 0 <0.012 ± 0.006
LabBlank MemF(l/l) 11/13/96 <0.03 ± 0.02 <0.008 ± 0.002 <2 ± 1 <0.012 ± 0.004



Table A2-2. Results of laboratory and field blanks for water sample processing--Continued

Blank Process Data Beryllium Bismuth Boron Cadmium
Type Type (mm/dd/yy) (l~g/L) (Ixg/L) (I~g/L) (~glL)

LabBlank CapF(l/1) 11/14/96 <0.03 -J- 0.02 <0.008 ± 0.001 <2 ± 0 <0.012 ± 0.002
LabBlank UF2(I/1) 11/13/96 <0.03 ± 0.02 <0.008 ± 0,000 <2 ± 0 <0.012 ± 0.001
LabBlank UF3(I/I) I1/13/96 <0.03 ± 0,03 <0.008 ± 0.001 <2 ± 1 <0.012 ± 0.001
LabBlank THB(I/1) 11/13/96 <0.03 ± 0.02 <0.008 ± 0,001 <2 ± 1 <0.012 ± 0.001
LabBlank HgP(I/I) 11/13/96 -- _- -- ±- -- ±- -- ±-
FieldBlank DIW(I/I) 11/20/96 <0.03 _ 0.02 <0.008 ± 0.000 <2 ± 0 <0.012 ± 0.002
FieldBlank 8LCh(I/1) 11/20/96 <0.03 ± 0,02 <0.008 ± 0.000 <2 + 0 <0,012 + 0.002
FieldBlank MemF(1/1) 11/20/96 <0.03 ± 0.02 <0.008 + 0.t301 <2 ± 1 <0.012 ± 0.003
FieldBlank CapF(l/1) 11/20/96 <0.03 ± 0.02 <0.008 ± 0.13(10 <2 ± 0 <0.012 ± 0.006
FieldBlank UFI(1/I) 11/20/96 <0.03 ± 0.01 <0.008 ÷ 0.001 <2 ± 1 <0.012 ± 0.008
Field Blank UF3 (1/1) 11/20/96 < 0.03 ± 0.02 < 0.008 ± 0.000 < 2 ± 1 < 0,012 ± 0.003
FieldBlank THB(I/1) 11/20/96 <0.03 + 0.01 <0.008 ± 0,001 <2 ± 0 <0.012 ± 0.003
FieldBlank CapF(l/l) 11/20/96 <0.03 ± 0.02 <0.008 ± 0.001 <2 ± 1 <0.012 ± 0.010
FieldBlank HgP(1/1) 11/20/96 -- ±- -- ±- -- ±- -- ÷-
LabBlank DIW(I/1) 12/16/96 <0.014 ± 0.007 <0.011 ± 0.000 <4 ± 2 0,007 ± 0.002
Lab Blank MemF (1/I) 12/16/96 < 0.014 _ 0.000 < 0.011 ± 0.001 < 4 ± 2 < 0.005 ± 0.002
Lab Blank CapF(l/1) 12/16/96 -- ±- -- ±- -- ±- -- ±-
Lab Blank HgP(1/2) 12/16/96 -- ±- -- ±- -- ± -- -- ±-
Lab Blank UF1 (1/1) 12/16/96 < 0.014 ± 0.004 < 0.011 _ 0.000 < 4 ± 3 < 0.005 _ 0.004
LabBlank Ub3(1/1) 12/16/96 <0.014 ± 0,006 <0.011 ± 0.001 <4 ± 2 <0.005 ± 0.005
LabBlank THB(I/1) 12/16/96 <0,014 ± 0.002 <0.011 ± 0.001 <4 ± 2 <0.005 ± 0.005
LabBlank 20LCla-I(I/1) 12/16/96 <0.014 ± 0.007 <0.011 ± 0.001 <4 ± 2 <0.005 ± 0.003
LabBlank 20LCIa-2(I/1) 12/16/96 <0.014 ± 0.005 <0.011 ± 0.000 <4 ± 1 <0.005 ± 0.004
LabBlank 20LCh-3(I/1) 12/16/96 <0.014 ± 0.t301 <0.011 ± 0.001 <4 ± 2 <0.005 ± 0.002
Lab Blank 20LCh-4 (1/I) 12/16/96 < 0.014 ± 0.007 < 0.011 ± 0.000 < 4 ± 2 < 0.005 ± 0.002
LabBlank 20LCh-5(I/1) 12/16/96 <0.014 ± 0.004 <0.011 ± 0.000 <I ± 1 <0.005 ± 0.005
LabBlank 20LCh-6(1/1) t2/16/96 <0.014 ± 0,002 <0,011 ± 0.002 <4 ± 3 <0.005 ± 0.002
Lab Blank UF1 (1/1) 12/16/96 < 0.014 ± 0.002 < 0.011 ± 0,001 < 4 ± 3 < 0.005 ± 0.001
Lab Blank HgP(2/2) 12/16/96 -- ±- -- ±- -- ±- -- ±-
FieldBlank DIW(1/I) 12/17/96 <0.014 ± 0.003 <0.011 ± 0.000 <4 ± 2 <0.005 ± 0.002
FieldBlank 8LCh(1/1) 12/17/96 <0,014 ± 0.005 <0.011 ± 0.001 <4 ± 3 <0,005 ± 0.003
FieldBlank MemF(l/1) 12/17/96 <0.014 ± 0.003 <0.011 ± 0.002 <4 ± 4 <0.005 ± 0.005
FieldBlank CapF(l/1) 12/17/96 <0.014 ± 0.005 <0.011 ± 0.001 <3 ± 2 <0.013 ± 0.007
FieldBlank UF2(I/1) 12/17/96 <0.014 ± 0.004 <0.011 ± 0.000 <4 ± 1 <0.005 ± 0.002
FieldBlank THB(1/1) 12/17/96 <0.014 ± 0.006 <0,011 ± 0.t301 <4 ± 0 <0.005 ± 0.003
Lab Blank DIW (1/1) 01/06/97 < 0.015 ± 0.006 < 0.01 ± 0.001 < 3 ± 0 0,013 ± 0.009



Table A2-2. Results of laboratory and field blanks for water sample processing-Continued

Blank Process Date Beryllium Bismuth Boron Cadmium
Type Type (mm/dd/yy) (p.g/L) (p.g/L) (~g/L) (l~g/L)

Lab Blank UFI (l/l) 01/05/97 < 0.015 _ 0.004 < 0.0l _ 0.00l < 3 _ 1 < 0.006 ± 0.004
LabBlank MemF(1/1) 01/06/97 <0.015 + 0.006 <0.01 ± 0.001 <3 ± 1 <0.006 ± 0.005
LabBlank CapF(1/1) 01/06/97 <0.04 ± 0.03 <0.0009 ± 0.0001 <1 ± 1 <0.02 _.+ 0.00
Lab Blank UF2 (1/2) 01/06/97 < 0.015 ± 0.007 < 0.0l ± 0.002 < 3 ± 0 < 0.006 ± 0.002
LabBlank UF2(2/2) 01/06/97 <0.015 ± 0.015 <0.014 ± 0.001 <4 ± 1 <0.011 ± 0.002
Lab Blank UF3 (1/1) 01/06/97 < 0.015 ± 0.000 < 0.01 + 0.001 < 3 ± 0 < 0.006 ± 0.002
Lab Blank TI-H3 (1/1) 01/06/97 < 0.015 + 0.003 < 0.01 ± 0.001 < 3 ± 1 < 0.006 ± 0.001
LabBlank 25LCb(l/1) 01/06/97 <0.015 ± 0.005 <0.01 ± 0.000 <3 ± 0 <0.006 ± 0.002
Lab Blank DIW (1/1) 01/06/97 < 0.015 ± 0.008 < 0.01 ± 0.t301 < 3 ± 0 < 0.006 ± 0.004
Lab Blank HgP(I/1) 01/06/97 -- ±- -- ±- -- __.- -- ±-
Field Blank TI-[B (1/1) 01/06/97 < 0.015 ± 0.008 < 0.01 ± 0.001 < 3 ± 2 < 0.006 ± 0.003
Lab Blank UF2 (1/1) 05/28/97 < 0.04 ± 0.01 < 0.0009 _ 0.0003 < 1 ± 0 < 0.02 + 0.01
Lab Blank Ub-3 (1/1) 05/28/97 < 0.04 ± 0.01 < 0.0009 ± 0.0013 < 1 ± 0 < 0.02 ± 0.01
Lab Blank THB (1/1) 05/28/97 < 0.04 _ 0.02 < 0.0009 ± 0.0002 < 1 ± 0 < 0.02 ± 0.00
Lab Blank HgP(I/1) 05/28/97 -- ±- ~ ±- -- ±- -- ±-
Field Blank DIW (1/2) 06/05/97 < 0.04 ± 0.02 < 0.0009 ± 0.0004 < 1 ± 0 < 0.02 ± 0.01
Field Blank DIW (2/2) 06/05/97 < 0.04 _ 0.01 < 0.0009 ± 0.0005 < 1 ± 1 < 0.004 ± 0.004
Field Blank CapF (1/3) 06/05/97 < 0.04 ± 0.0l < 0.0009 ± 0.0004 < 1 ± 0 < 0.02 + 0.01
Field Blank UFVP (1/1) 06/05/97 < 0.04 ± 0.01 < 0.0009 ± 0.0004 < 1 ± I < 0.004 ± 0.001
Field Blank JyCn (1/1) 06/05/97 < 0.04 ± 0.01 < 0.0009 ± 0.0004 < 1 ± 0 < 0.02 ± 0.01
Field Blank CapF (2/3) 06/05/97 < 0.04 ± 0.01 < 0.001 ± 0.000 < 0.8 ± 1.6 0.007 ± 0.002
Field Blank CapF (3/3) 06/05/97 < 0.04 ± 0.04 < 0.001 ± 0.000 < 0.8 ± 0.5 0.005 ± 0.004
FieldBlank SCDI(I/1) 06/05/97 <0.04 ± 0.01 <0.001 ± 0.1301 0.9 ± 1.3 <0.01 ± 0.00
Field Blank SCADI (1/1) 06/05/97 < 0.04 ± 0.03 < 0.001 ± 0.002 < 0.8 ± 0.1 < 0.01 ± 0.01
Field Blank TfTb (1/1) 06/05/97 < 0.04 ± 0.01 < 0.t301 ± 0.001 < 0.8 ± 0.6 < 0.01 ± 0.01
LabBlank DIW(I/I) 05/28/97 <0.04 ± 0.01 <0.0009 ± 0.0004 <1 ± 0 <0.02 ± 0.130
Lab Blank MemF (1/1) 05/28/97 < 0.04 ± 0.01 < 0.0009 ± 0.0003 < 1 ± 0 0.005 ± 0.002
Lab Blank CapF (1/1) 05/28/97 < 0.04 ± 0.01 < 0.0009 ± 0.0004 < 1 ± 0 < 0.004 ± 0.003

0

OO



Table A2-2. Results of laboratory and field blanks for water sample processing--Continued

Blank Process Data Calcium Cerium Chromium Cobalt
Type Type (mmlddlyy) (m~/L) (/~o/L) (pg/L) (pg/L)

LabBlank DIW(I/1) 07110/96 <0.001 ± 0.000 <0.0005 ± 0.0003 <0.12 ± 0.03 <0.004 ± 0.000

LabBlank 8LCh(I/1) 07/10/96 0.040 ± 0.001 0.0023 ± 0.0003 <0.12 ± 0.06 <0.004 ± 0.t303

Lab Blank MemF (1/1) 07/10/96 < 0.001 ± 0.000 0.0007 ± 0.13005 < 0.12 ± 0.04 < 0.004 ± 0.002

LabBlank CapF(l/l) 07/I0/96 <0.001 ± 0.000 <0.0005 ± 0.0001 <0.12 ± 0.02 <0.004 ± 0.002

Lab Blank UF1 (1/1) 07/10/96 < 0.001 ± 0.000 < 0.0007 ± 0.0006 < 0.2 ± 0.4 < 0.1305 ± 0.004

LabBlank Ub-2(I/1) 07/10/96 <0.001 ± 0.000 <0.0005 ± 0.0001 <0.12 ± 0.16 <0.004 ± 0.001

Lab Blank UF3 (1/1) 07/12/96 < 0.001 ± 0.000 0.0007 ± 0.0005 < 0.2 ± 0.2 < 0.005 ± 0.002

Lab Blank HgP(I/I) 07/12/96 -- ±- -- ±- -- ±- -- --
Field Blank DIW (1/1) 07/17D6 < 0.002 ± 0.000 < 0.13005 ± 0.0002 < 0.12 ± 0.01 < 0.004 ± 0.002
FieldBIank 8LCh(1/1) 07/17/96 0.016 ± 0.009 0.0055 ± 0.0009 <0.2 ± 0.1 <0.005 ± 0.003
FieldBlank MemF(1/1) 07/17D6 0.03 ± 0.05 <0.0007 ± 0.0015 <0.2 ± 0.0 <0.005 ± 0.004
FieldBlank CapF(1/1) 07/17/96 0.010 ± 0.000 0.0009 ± 0.0002 <0.12 ± 0.11 <0.004 ± 0.002
FieldBlank UF2(1/1) 07/17D6 <0.01 ± 0.01 <0.0005 ± 0.0002 <0.12 ± 0.01 <0.004 ± 0.001
FieldBlank UF3(1/1) 07/17/96 <0.002 ± 0.001 <0.0005 + 0.0003 <0.12 ± 0.03 <0.004 ± 0.000
FieldBlank HgP(I/1) 07/17/96 -- ±- -- ±- -- ±- -- ±-
LabBlank DIW(1/1) 09/18/96 <0.02 ± 0.01 <0.0011 ± 0.0008 <0.3 ± 0.0 <0.008 ± 0.003
LabBlank 20LCh(I/1) 09/18/96 <0.009 ± 0.005 <0.0011 ± 0.12005 0.15 ± 0.12 <0.011 ± 0.003
Lab Blank MemF (1/1) 09/18/96 < 0.012 ± 0.004 < 0.0005 ± 0.0003 < 0.17 ± 0.21 < 0.006 ± 0.012
LabBlank CapF(l/1) 09/18/96 <0.009 ± 0.006 <0.0005 ± 0.0005 <0.17 ± 0.02 <0.006 ± 0.008
LabBlank UF2(I/1) 09/18/96 <0.0tl ± 0.000 <0.0011 ± 0.0005 <0.12 ± 0.05 <0.011 ± 0.007
LabBlank UF3(I/1) 09/18/96 <0.02 ± 0.00 <0.13011 ± 0.0009 <0.3 ± 0.0 <0.008 ± 0.003
LabBlank THB(I/1) 09/18/96 <0.009 ± 0.002 0.0006 ± 0.0004 0.26 + 0.11 <0.006 ± 0.007
Lab Blank HgP(I/1) 09/18/96 ~ ±- -- ±- ~ ±- -- ±-
FieldBlank DIW(1/1) 09/18/96 <0.012 ± 0.017 <0.0011 ± 0.0002 <0.3 ± 0.1 <0.008 ± 0.002
FieldBlank 20LCh(I/1) 09/18/96 <0.012 ± 0.001 <0.0005 ± 0.0005 <0.17 ± 0.03 <0.006 ± 0.004
FieldBlank MemF(1/1) 09/18/96 <0.012 ± 0.001 <0.0011 ± 0.0002 <0.3 ± 0.2 <0.008 ± 0.008
FieldBlank CapF(l/1) 09/18/96 <0.012 ± 0.000 <0.0005 ± 0.0003 <0.17 ± 0.07 <0.006 ± 0.007
FieldBlank UF2(1/1) 09/18/96 <0.012 ± 0.001 <0.0011 ± 0.0005 <0.3 ± 0.0 <0.008 ± 0.004
Field Blank UF3 (1/1) 09/18/96 < 0.012 ± 0.000 0.0015 ± 0.0(105 < 0.17 ± 0.06 < 0.006 ± 0.004
FieldBlank TI-IB(I/1) 09/18/96 <0.012 ± 0.002 <0.0005 ± 0.0002 <0.17 ± 0.06 <0.006 ± 0.002
Field Blank HgP(II1) 09/18/96 -- ±- -- ±- -- ±- -- ±-
LabBlank DIW(I/1) 11/13/96 <0.011 ± 0.1301 <0.0009 ± 0.0003 <0.12 ± 0.00 <0.005 ± 0.002
LabBlank 8LCh(1/1) 11/13/96 <0.011 ± 0.001 <0.0009 ± 0.00~1 <0.12 ± 0.06 <0.005 ± 0.003
LabBlank MemF(1/1) 11/13/96 <0.011 ± 0.001 0.0026 ± 0.0010 <0.12 ± 0.04 <0.005 ± 0.002



Table A2-2. Results of laboratory and field blanks for water sample processing--Continued

Blank Process Date Calcium Cerium Chromium Cobalt
Type Type (mm/dd/yy) (m~l/L) (pg/L) (pg/L) (pg/L)

LabBlank CapF(l/t) 11/14/96 <0.0,1l + 0.005 <0.0009 ± 0.0002 <0.12 ± 0.03 <0.005 __. 0.000
LabBlank UF2(1/I) 11/13/96 <0.011 ± 0.001 <0.0(109 ± 0.0004 <0.12 _ 0.08 <0.005 _ 0.005
LabBlank Ub3(l/1) 11/13/96 <0.011 _ 0.001 0.0020 + 0.0008 <0.12 ± 0.02 <0.005 ± 0.003
LabBlank TH]3(I/1) 11/13/96 <0.011 ± 0.002 <0.0009 ± 0.0OM <0.12 ± 0.01 <0.005 ± 0.000
LabBlank HgP(I/1) 11/13/96 -- ±- -- ±- -- ±- -- ±-
FieldBlank DIW(I/I) 11/20/96 <0.011 ± 0.001 <0.0009 ± 0.0003 <0.12 ± 0.05 <0.005 ± 0.000
FieldBlank 8LCh(I/I) 11/20/96 <0.011 ± 0.000 <0.0009 ± 0.0004 <0.12 ± 0.03 <0.005 ± 0.003
FieldBlank MemF(l/1) 11/20/96 <0.011 ± 0.001 <0.0009 ± 0.0007 <0.12 ± 0.01 <0.005 ± 0.003
FieldBlank CapF(l/1) 11/20/96 <0.011 ± 0.002 <0.0009 ± 0.0008 <0.12 ± 0.06 <0.005 ± 0.000
FieldBlank UFI(I/1) 11/20/96 <0.002 ± 0.(301 <0.0009 ± 0.0004 <0.12 ± 0.01 <0.005 ± 0.004
FieldBlank UF3(I/1) II/20/96 <0.002 ± 0.003 0.0012 ± 0.0004 <0.12 ± 0.08 <0.005 ± 0.002
FieldBlank THB(I/1) 11/20/96 0.011 ± 0.020 0.0023 ± 0.0002 <0.12 ± 0.05 <0.005 ± 0.000

~1 FieldBlank CapF(1/1) 11/20/96 <0.003 ± 0.002 <0.0009 ± 0.0005 <0.12 ± 0.04 <0.005 ± 0.001
Field Blank HgP(I/1) 11/20/96 _ ± _ _ ± _ _ ± _ _ ± m

I Lab Blank DIW (1/1) 12/16/96 < 0.02 ± 0.00 < 0.0004 ± 0.0091 < 0.06 ± 0.03 < 0.009 ± 0.002
¯ -~ LabBlaak MemF(l/1) 12/16/96 <0.02 ± 0.00 0.0005 ± 0.0003 <0.06 ± 0.03 <0.009 ± 0.001

~ Lab Blank CapF(l/1) 12/16/96 -- ±- -- ±- -- ±- -- ± m
Lab Blank HgP(I/2) 12/16/96 -- ±- -- ±- -- ± ~ -- ±-
LabBlaak UFI(I/I) 12/16/96 <0.02 ± 0.00 <0.0004 ± 0.0002 <0.06 ± 0.06 <0.009 ± 0.001

�~ LabBlank UF3(I/1) 12/16/96 <0.02 ± 0.00 0.0005 ± 0.0004 <0.06 ± 0.02 <0.009 _.+ 0.003
~0 Lab Blank THB (1/1) 12/16/96 < 0.02 ± 0.00 < 0.0004 ± 0.0001 < 0.06 ± 0.02 < 0.009 ± 0.001

O1 Lab Blank 20LCh-1 (1/1) 12/16/96 < 0.02 ± 0.01 < 0.0004 ± 0.0002 < 0.06 ± 0.03 < 0.009 ± 0.002
LabBlank 20LCh-2(1/1) 12/16/96 <0.02 ± 0.01 <0.0004 ± 0.0004 <0.06 ± 0.05 <0.009 ± 0.001
LabBlank 20LCh-3(1/1) 12/16/96 <0.02 ± 0.00 <0.0004 ± 0.0000 <0.06 ± 0.03 <0.009 ± 0.002
LabBlank 20LCh-4(1/1) 12/16/96 <0.02 ± 0.00 <0.0004 ± 0.0003 <0.06 ± 0.02 <0.009 ± 0.004
LabBlank 20LCh-5(I/1) 12/16/96 <0.02 ± 0.01 0.0012 ± 0.0003 <0.05 ± 0.04 <0.009 ± 0.002
LabBlank 20LCh-6(1/1) 12/16/96 <0.02 ± 0.00 0.0004 ± 0.0004 <0.06 ± 0.07 <0.009 ± 0.002
Lab Blank UF1 (1/1) 12/16/96 < 0.008 ± 0.004 < 0.0004 ± 0.0002 < 0.06 ± 0.04 < 0.009 ± 0.001
Lab Blank HgP(2/2) 12/16/96 -- ±- -- ±- -- ± ~ -- ±-
FieldBlank DIW(1/1) 12/17/96 <0.008 ± 0.001 0.0008 ± 0.0002 <0.06 ± 0.04 <0.009 ± 0.003
Field Blank 8LCh (1/1) 12/17/96 < 0.008 ± 0.001 0.0017 ± 0.0003 < 0.06 ± 0.03 < 0.009 ± 0.001
Field Blank MemF (1/1) 12/17/96 < 0.02 ± 0.00 0.0007 ± 0.0003 < 0.06 ± 0.07 < 0.009 ± 0.001~ FieldBlank CapF(l/1) 12/17/96 <0.008 ± 0.003 <0.0004± 0.0002 <0.06 ± 0.00 <0.007 ± 0.005

~. FieldBlank Ub~(l/l) 12/17/96 <0.02 ± 0.00 <0.0004± 0.0002 <0.06 ± 0.04 <0.009 ± 0.002
~ FieldBlank THB(I/1) 12/17/96 <0.02 ± 0.00 0.0024 ± 0.0001 <0.06 ± 0.01 <0.009 ± 0.002

~ LabBlank DIW(I/1) 01/06/97 <0.008 ± 0.002 <0.0004± 0.01301 <0.04 ± 0.05 <0.009 ± 0.003



Table A2-2. Results of laboratory and field blanks for water sample processing-Continued

Blank Process Date Calcium Cerium Chromium Cobalt
Type Type (mm/dd/yy) (m~l/L) (txg/L) (pg/L) (pg/L)

~ LabBlank UFI(I/1) 01/05/97 <0.008 ± 0.001 <0.0004 ± 0.0002 <0.04 __. 0.04 <0.009 ± 0.003
~ LabBlank MemF(1/1) 01/06/97 <0.008 _ 0.002 <0.0004 __ 0.0002 <0.04 ± 0.02 <0.009 ± 0.003

~
LabBlank CapF(1/1) 01/06/97 <0.1 ± 0.0 <0.0005 ± 0.0003 <0.08 ± 0.06 0.004 ± 0.002

~
Lab Blank UF2 (1/2) 01/06/97 < 0.008 ± 0.001 < 0.0004 ± 0.0003 < 0.04 ± 0.04 < 0.009 ± 0.003

-, Lab Blank UF2 (2/2) 01/06/97 < 0.007 ± 0.001 < 0.0009 ± 0.0003 < 0.08 ± 0.02 < 0.005 ± 0.001
Lab Blank UF3(I/1) 01/06/97 <0.008 ± 0.001 0.050 ± 0.002 0.15 ± 0.02 0.030 ± 0.001

=~ Lab Blank THB (1/1) 01/06/97 < 0.008 ± 0.007 < 0.0004 _+. 0.0031 < 0.04 ± 0.04 < 0.009 ± 0.002
~ Lab Blank 25LCb (1/1) 01/06/97 < 0.008 ± 0.001 < 0.0004 ± 0.0003 < 0.04 ± 0.03 < 0.009 _ 0.003
~ Lab Blank DIW (1/1) 01/06/97 < 0.008 ± 0.003 < 0.0004 __. 0.0003 < 0.04 ± 0.01 < 0.009 ± 0.001
= Lab Blank HgP(I/1) 01/06/97 -- ±- -- ±- -- +- -- ±-_=. -
~ Field Blank THB (1/1) 01/06/97 0.008 ± 0.004 < 0.0004 ± 0.0001 < 0.04 ± 0.01 < 0.009 ± 0.003

~ Lab Blank LIFE (1/1) 05/28/97 < 0.01 ± 0.00 < 0.0005 ± 0.0001 < 0.08 ± 0.06 < 0.003 ± 0.001(3 =
~, Lab Blank UF3(I/1) 05/28/97 <0.01 ± 0.00 0.0040 ± 0.0001 <0.08 ± 0.08 0.004 ± 0.003

I 5. Lab Blank THB (1/1) 05/28/97 < 0.01 ± 0.00 < 0.0005 ± 0.0002 < 0.08 + 0.07 < 0.003 ± 0.001
¯ -~ ,~ Lab Blank HgP(I/1) 05/28/97 -- ±- -- ±- -- ±- -- ±-

~ ~ Field Blank DIW (1/2) 06/05/97 < 0.01 ± 0.00 0.0007 ± 0.0002 < 0.08 ± 0.04 < 0.003 ± 0.002

(.O ~ Field Blank DIW (2/2) 06/05/97 < 0.01 ± 0.00 0.0006 ± 0.0002 < 0.08 ± 0.05 < 0.003 ± 0.002
Field Blank CapF (1/3) 06/05/97 < 0.01 ± 0.00 < 0.0005± 0.0002 < 0.08 ± 0.05 0.003 ± 0.002

�~
~ FieldBlank UFVP(I/1) 06/05/97 <0.01 ± 0.00 <0.0005± 0.0002 <0.08 ± 0.03 <0.003 ± 0.001

¢0 .-. FieldBlank JyCn(l/1) 06/05/97 <0.01 ± 0.00 0.0016 ± 0.0005 <0.08 ± 0.08 <0.003 ± 0.001
FieldBlank CapF(2/3) 06/05/97 <0.01 ± 0.!30 <0.0004± 0.0001 <0.1 ± 0.1 <0.003 ± 0.001

~̄" FieldBlank CapF(3/3) 06/05/97 <0.02 ± 0.130 <0.01304± 0.0002 <0.1 ± 0.1 <0.003 ± 0.002
==" FieldBlank SCDI(I/1) 06/05/97 <0.02 ± 0.130 <0.0004± 0.0003 <0.1 ± 0.0 <0.003 ± 0.004
=- FieldBlank SCADI(1/I) 06/05/97 <0.02 ± 0.130 0.0005 ± 0.0008 <0.1 ± 0.1 0.011 ± 0.006
~= FieldBlank Tfl’b(l/l) 06/05/97 <0.02 ± 0.00 <0.0004± 0.0008 <0.1 ± 0.0 <0.003 ± 0.000

Lab Blank DIW (1/1) 05/28/97 < 0.01 ± 0.00 < 0.0005± 0.0002 < 0.08 ± 0.02 < 0.003 ± 0.002
LabBlank MemF(l/1) 05/28/97 <0.01 ± 0.130 <0.0005± 0.0002 <0.08 ± 0.06 <0.003 ± 0.000
Lab Blank CapF (1/1) 05/28/97 < 0.01 ± 0.00 < 0.0005± 0.0001 < 0.08 ± 0.05 < 0.003 ± 0.001



Table A2-2. Results of laboratory and field blanks for water sample processing-- Continued

Blank Process Date Copper Dysprosium Erbium Europium
Type Type (mm/dd/W) (~g/L) (l~g/L) (pg/L) (~g/L)

LabBlank DIW(I/1) 07/10/96 <0.03 + 0.03 <0.0037 _+ 0.0302 <0.001l ± 0.0304 <0.0003 _ 0.0032
LabBlank 8LCh(I/1) 07/10/96 0.03 _ 0,01 <0.0007 ± 0.0002 <0.0011 ± 0.0007 <0.0003 ± 0.0091
LabBlank MemF(l/1) 07/10/96 <0.03 ± 0.01 <0.0007 ± 0.0006 <0.0311 ± 0.0006 <0.0003 ± 0.0301
LabBlank CapF(l/1) 07/10/96 0.03 ± 0.03 <0.0007 ± 0.0002 <0,0011 + 0.0(105 <0.0003 ± 0.0031
LabBlank UFI(I/I) 07/10/96 0.03 ± 0.02 <0.0017 ± 0.0300 <0.002 ± 0.031 <0.031 ± 0.0003
Lab Blank UF2 (1/1) 07/10/96 < 0.03 ± 0.02 < 0.0007 ± 0.0005 < 0.0311 + 0.0006 < 0.0003 _ 0.0002
Lab Blank UF3 (1/1) 07/12/96 0.07 ± 0.01 < 0.0017 ± 0.0310 < 0.002 ± 0.031 < 0.001 ± 0.0005
Lab Blank HgP(I/1) 07/12/96 -- _- -- ±- ~ _+ ~ -- _-
Field Blank DIW (1/1) 07/17D6 < 0.03 ± 0.02 < 0.0007 ± 0.0030 < 0.0311 ± 0.0007 < 0,0003 ± 0.0002
Field Blank 8LCh (1/1) 07/17D6 < 0.03 - 0.01 < 0.0017 ± 0.0011 < 0.002 ± 0,031 < 0.001 ± 0.0008
FieldBlank MemF(l/1) 07/17/96 <0.03 ± 0.11 <0.0017 ± 0.0026 <0.002 ± 0.031 <0.001 ± 0.0008
FieldBlank CapF(1/1) 07/17/96 0,82 _ 0,01 <0.0007 ± 0.0034 <0.0311 __. 0.0002 <0.0003 ± 0.0003
FieldBlank UF2(1/1) 07/17/96 0.04 ± 0.02 <0,0307 ± 0.0003 <0.0311 ± 0.0002 0.0003 ± 0.0002
FieldBlank UF3(1/1) 07/17/96 <0.03 ± 0.01 <0.0007 _ 0.0003 <0.0311 ± 0.0303 <0.0003 _ 0.0002
FieldBlank HgP(I/I) 07/17/96 -- ±- -- _- -- ±- -- ±-
LabBlank DIW(I/1) 09/18/96 <0.02 ± 0.02 <0.003 ± 0.002 <0.003 ± 0.003 <0.1301 ± 0,031
LabBlank 20LCh(I/1) 09/18/96 0.05 ± 0.01 <0.0018 ± 0.0301 <0.0018 ± 0.0010 <0.001 ± 0.t300
LabBlank MemF(l/1) 09/18D6 0.11 ± 0.04 <0.0018 ± 0.0009 <0.0015 ± 0.0009 <0.031 ± 0.030
LabBlank CapF(l/1) 09/18/96 0.30 ± 0.05 <0.0018 ± 0.0311 <0.0015 ± 0.0007 <0.001 ± 0.003
LabBlank UF2(I/1) 09/18/96 0.06 ± 0,02 <0.0018 ± 0.0006 <0.0018 ± 0.0006 <0.031 ± 0.030
Lab Blank UF3 (1/1) 09/18/96 < 0.03 ± 0,02 < 0,033 ± 0,031 < 0.003 ± 0.009 < 0.031 ± 0.031
LabBlank THB(I/1) 09/18/96 0.06 ± 0.03 <0.0018 ± 0.0006 <0.0015 ± 0.0005 <0.031 ± 0.000
Lab Blank HgP(I/1) 09/18/96 -- ±- -- ±- -- ±- -- ±-
Field Blank DIW (1/1) 09/18/96 0.02 ± 0.01 < 0.003 ± 0,031 < 0.003 ± 0.031 < 0.031 ± 0.030
FieldBlank 20LCh(1/1) 09/18/96 <0.02 ± 0.02 <0.0018 + 0.0014 <0.0015 ± 0.0311 <0.O31 ± 0.030
FieldBlank MemF(1/1) 09/18/96 0.03 ± 0.01 <0.033 ± 0.002 <0.033 ± 0.030 <0.031 ± 0.030
FieldBlank CapF(1/1) 09/18/96 0.12 ± 0.02 <0.0318 ± 0.0317 <0.0315 ± 0.0318 <0.031 ± 0.031
FieldBlank UF2(1/I) 09/18/96 0.03 ± 0.01 <0,033 ± 0.031 <0.003 ± 0.031 <0.031 ± 0.0130
FieldBlank UF3(I/1) 09/18D6 0.03 ± 0.01 <0.0018 ± 0.0005 <0.0015 ± 0.0315 <0.031 ± 0.030
FieldBlank THB(I/1) 09/18/96 <0.02 ± 0.01 <0.0318 ± 0.0311 <0.0015 ± 0.0301 <0.031 ± 0.003
Field Blank HgP(1/1) 09/18/96 -- ±- -- ±- ~ ± ~ -- ±-
LabBlank DIW(I/1) 11/13/96 <0.02 ± 0.01 <0.0017 ± 0.0320 <0.033 ± 0.002 <0.031 ± 0.0004
LabBlank 8LCh(1/1) 11/13/96 <0.02 ± 0.01 <0.0317 ± 0.0315 <0,033 ± 0.1300 <0.001 ± 0.0007
LabBlank MemF(1/1) 11/13/96 0.03 ± 0.01 <0,0317 ± 0.0312 <0.033 ± 0.032 <0.031 ± 0.0003



Table A2-2. Results of laboratory and field blanks for water sample processing--Continued

Blank Process Date Copper Dysprosium Erbium Europium
Type Type (mm/dd/yy) (pg/L) (pg/L) (pg/L) (pg/L)

LabBlank CapF(I/1) 11/14/96 <0,02 ± 0.02 <0.0017 ± 0.0005 <0,003 _ 0.031 <0.031 ± 0.0003
LabBlank U~(I/1) 11/13/96 0,09 ± 0.02 <0.0017 + 0.0009 <0,003 + 0.031 <0,031 ± 0.0003
LabBlank UF3(I/1) 11/13/96 0,09 _+, 0,02 <0.0017 ± 0,0006 <0.003 ± 0.003 <0.031 ± 0.0004
LabBlank TI-IB(I/I) 11/13/96 0,02 __. 0,01 <0,0017 ± 0.0031 <0.003 ± 0,001 <0.031 ± 0.0002
Lab Blank HgP(1/1) 11/13/96 -- ±- -- ±- -- ±- -- ±-
FieldBlank DIW(I/1) 11/20/96 <0.02 ± 0.03 <0.0017 ± 0.0006 <0.003 ± 0.031 <0.001 ± 0.0002
FieldBlank 8LCh(1/1) 11/20/96 <0.02 ± 0.01 <0.0017 ± 0.0010 <0.003 + 0.002 <0.001 ± 0.0003
FieldBlank MemF(1/1) 11/20/96 <0.02 ± 0.03 <0,0017 ± 0.0016 <0,003 ± 0.003 <0.031 ± 0.0002
FieldBlank CapF(1/l) 11/20/96 <0.02 ± 0.03 <0,0017 ± 0.0008 <0.003 ± 0.031 <0.031 ± 0,0004
FieldBlank UF1 (1/1) 11/20/96 <0.02 ± 0.01 <0.0017 ± 0.0007 <0.003 ± 0.001 <0.001 ± 0.0007
Field Blank Ub3 (1/1) 11/20/96 0.02 ± 0.01 < 0.0017 ± 0,0010 < 0.003 ± 0.002 < 0.031 ± 0.0006
Field Blank THB (1/1) 11/20/96 < 0.02 ± 0.01 < 0.0017 ± 0.0003 < 0,003 ± 0.031 < 0.031 ± 0,0003
FieldBlank CapF(l/1) 11/20D6 <0,02 _ 0.02 <0.0017 ± 0.0301 <0,003 ± 0.031 <0,031 ± 0,0005
FieldBlank HgP(1/1) 11/20/96 -- ±- -- ±- -- ±- -- ±-
Lab Blank DIW (1/1) 12/16/96 0.03 + 0,05 < 0.0015 ± 0.0009 < 0.002 ± 0.0013 < 0.031 ± 0.003
Lab Blank MemF (1/1) 12/16/96 0.03 ± 0.01 < 0.0015 ± 0.0007 < 0.002 ± 0.0005 < 0.031 ± 0.030
LabBlank CapF(l/1) 12/16/96 -- ±- -- ±- -- ±- -- ±-
Lab Blank HgP(1/2) 12/16/96 -- ±- -- ± ~ -- ±- ~ ±-
LabBlank UF1 (1/1) 12/16/96 0.03 ± 0.02 <0,0015 ± 0.0007 <0,002 ± 0.0002 <0.031 ± 0,000
Lab Blank UF3 (1/1) 12/16/96 0,16 ± 0.02 < 0.0015 ± 0.0008 < 0,002 ± 0.0007 < 0.031 ± 0.000
Lab Blank THB (1/1) 12/16/96 0,02 ± 0.02 < 0.0015 ± 0.0032 < 0.002 ± 0.0006 < 0.031 ± 0.003
Lab Blank 20LCh-1 (1/1) 12/16/96 0.02 ± 0.02 < 0,0015 ± 0.0003 < 0,032 ± 0.0003 < 0,031 ± 0.003
LabBlank 20LCh-2(1/1) 12/16/96 <0.011 ± 0.03 <0.0015 ± 0.0005 <0.002 + 0.0310 <0.031 ± 0.000
LabBlank 20LCh-3(I/1) 12/16/96 0.05 ± 0.01 <0.0015 ± 0.0011 <0.002 ± 0.0310 <0.001 ± 0.003
Lab Blank 20LCh-4 (1/I) 12/16/96 0,02 ± 0.01 < 0.0015 ± 0.0310 < 0.002 ± 0.0007 < 0.031 ± 0,003
LabBlank 20LCh-5(I/1) 12/16/96 0,10 ± 0.06 <0,0315 ± 0.0037 <0.032 ± 0.0004 <0.031 ± 0.030
LabBlank 20LCh-6(1/1) 12/16/96 0,11 ± 0.04 <0,0015 ± 0,0004 <0,002 ± 0.0004 <0,001 ± 0.003
LabBlank UFI(I/1) 12/16/96 0,05 ± 0,02 <0.0015 ± 0.0008 <0.002 ± 0.0005 <0.031 ± 0,000
Lab Blank HgP(2/2) 12/16/96 -- ±- -- ±- -- ± ~ ~ ± ~
FieldBlank DIW(1./1) 12/17/96 0.10 ± 0.04 <0.0015 ± 0.0002 <0.002 ± 0.0003 <0.031 ± 0,000
FieldBlank 8LCh(1/1) 12/17D6 0,06 ± 0.01 <0.0015 ± 0.0007 <0.002 ± 0.0031 <0.O31 ± 0,003
FieldBlank MemF(1/1) 12/17/96 0,07 ± 0.03 <0.0015 ± 0.0005 <0.002 ± 0.0005 <0.031 ± 0,000
FieldBlank CapF(l/1) 12/17/96 0,17 ± 0.04 <0.0015 ± 0.0004 <0.002 ± 0,0002 <0.031 ± 0,000
FieldBlank UF2(I/I) 12/17/96 0,02 ± 0.01 <0.0015 ± 0,0002 <0.002 ± 0,0004 <0.031 ± 0,000
Field Blank THB (1/1) 12/17/96 0,05 ± 0.02 < 0.0015 ± 0.0007 < 0.002 ± 0.0006 < 0.031 ± 0,0130
LabBlartk DIW(I/1) 01/06/97 <0.018 ± 0.021 <0.0014 ± 0.0004 <0.0013 ± 0.0002 <0,031 ± 0.030



Table A2-2. Results of laboratory and field blanks for water sample processing-Continued

Blank Process Date Copper Dysprosium Erbium Europium
Type Type (mm/dd/yy) (!~g/L) (~g/L) (l~g/L) (l~g/L)

Lab Blank UF1 (l/l) 01/05/97 < 0.03 _ 0.01 < 0.0014 ± 0.0006 < 0.0013 ± 0.0007 < 0.001 ± 0.000
Lab Blank MemF (1/1) 01/06/97 < 0.03 ± 0.130 < 0.0014 ± 0.0010 < 0.0013 ± 0.0003 < 0.001 ± 0.1300
LabBlank CapF(I/l) 01/06/97 0.44 ± 0.00 <0.002 ± 0.001 <0.002 ± 0.001 <0.0008 ± 0.0003
LabBlank UF~(1/2) 01/06/97 <0.03 ± 0.01 <0.0014 ± 0.0002 <0.0013 ± 0.0008 <0.(301 ± 0.000
LabBlank UF2(2/2) 01/06/97 <0.018 ± 0.017 <0.0018 ± 0.0021 <0.0018 ± 0.0016 <0.001 ± 0.000
LabBlank UF3(I/1) 01/06/97 0.29 ± 0.03 0.0039 ± 0.0003 0.0033 ± 0.0025 0.001 ± 0.1300
Lab Blank TI-IB (1/1) 01/06/97 < 0.03 ± 0.00 < 0.0014 ± 0.0002 < 0.0013 _ 0.0010 < 0.001 ± 0.000
Lab Blank 25LCb (1/1) 01/06/97 < 0.03 ± 0.00 < 0.0014 ± 0.0000 < 0.0013 _ 0.0004 < 0.001 ± 0.000
LabBlank DIW(I/1) 01/06/97 0.18 ± 0.01 <0.0014 ± 0.0007 <0.0013 ± 0.0008 <0.001 ± 0.000
Lab Blank HgP(1/1) 01/06/97 -- ±- -- ± -- -- ± -- -- ±-
Field Blank TFIB (1/1) 01/06/97 0.05 ± 0.02 < 0.0014 ± 0.0002 < 0.0013 ± 0.0005 < 0.(301 ± 0.000
LabBlank UF2(I/1) 05/28/97 0.05 ± 0.01 <0.002 ± 0.001 <0.002 ± 0.000 <0.0008 ± 0.0002
LabBlank UF3(I/1) 05/28/97 0.19 ± 0.08 <0.002 ± 0.001 <0.002 ± 0.001 <0.0008 ± 0.0002
Lab Blank TI-IB (1/1) 05/28/97 0.04 ± 0.01 < 0.002 ± 0.000 < 0.002 ± 0.000 < 0.0008 ± 0.0004
Lab Blank HgP(I/1) 05/28/97 -- ±- -- ±- -- ± -- -- ±-
Field Blank D1W (1/2) 06/05/97 0.02 ± 0.01 < 0.002 ± 0.000 < 0.002 ± 0.000 < 0.0008 ± 0.0005
Field Blank DIW (2/2) 06/05/97 < 0.04 ± 0.00 < 0.002 - 0.(901 < 0.002 ± 0.001 < 0.0008 ± 0.0001
FieldBlank CapF(l/3) 06/05/97 0.10 ± 0.01 <0.002 ± 0.000 <0.002 ± 0.000 <0.0008 ± 0.0001
Field Blank UTVP (1/1) 06/05/97 0.28 ± 0.03 < 0.002 ± 0.001 < 0.002 _ 0.000 < 0.0008 ± 0.0005
Field Blank JyCn (1/I) 06/05/97 0.03 ± 0.03 < 0.002 ± 0.001 < 0.002 ± 0.001 < 0.0008 ± 0.0001
Field Blank CapF (2/3) 06/05/97 0.24 ± 0.06 < 0.002 ± 0.001 < 0.002 ± 0.001 < 0.001 ± 0.1300
FieldBlank CapF(3/3) 06/05/97 0.31 ± 0.00 <0.002 ± 0.001 <0.002 ± 0.001 <0.001 ± 0.000
FieldBlank SCDI(I/1) 06/05/97 <0.02 ± 0.01 <0.002 ± 0.002 <0.002 ± 0.000 <0.001 ± 0.001
Field Blank SCADI (1/1) 06/05/97 < 0.02 ± 0.02 < 0.002 ± 0.002 < 0.002 ± 0.000 < 0.(901 ± 0.001
FieldBlank TfTb(l/1) 06/05/97 0.05 ± 0.03 <0.002 ± 0.002 <0.002 ± 0.000 <0.001 ± 0.1301
Lab Blank DIW (I/1) 05/28/97 < 0.02 ± 0.01 < 0.002 ± 0.001 < 0.002 ± 0.001 < 0.0008 ± 0.0002
LabBlank MemF(1/1) 05/28/97 0.02 ± 0.01 <0.002 ± 0.001 <0.002 ± 0.000 <0.0008 ± 0.0003
Lab Blank CapF (1/1) 05/28/97 0.25 ± 0.01 < 0.002 ± 0.000 < 0.002 ± 0.000 < 0.0008 ± 0.0003



Table A2-2. Results of laboratory and field blanks for water sample processing--Continued

Blank Process Date Gadolinium Holmium Iron (ICP-AES) Iron (UV-vla)
Type Type (mm/dd/yy) (pg/L) (p.g/L) (!~g/L) (!~g/L)

LabBlank DIW(I/1) 07/10/96 <0.0009 ....+ 0.0003 <0.0001÷ 0.0000 0.7 + na 11 + na
LabBlank 8LCh(I/1) 07/10/96 <0.0009 ± 0.0003 <0.13001± 0.0001 2.5 ... na 11 ± na
Lab Blank MemF (1/1) 07/10/96 < 0.0009 ÷ 0.0007 < 0.0001 _ 0.0001 1.7 ± na 20 ÷ na
Lab Blank (1/1) 07/10/96 < 0.0009 ± 0.0002 < 0.0001± 0.0001 0.9 ± na 24 ± naCapF
Lab Blank UF1 (1/1) 07/10/96 <0.0017 ± 0.0013 0.0006 ... 0.0000 1.5 ± na 10 ± na
Lab Blank UF2 (1/1) 07/10/96 .< 0.0009 ± 0.0005 < 0.0001+__ 0.0001 2.2 ± na 25 ± na
Lab Blank UF3 (1/1) 07/12/96 < 0.0017 ± 0.0001 < 0.0004± 0.0003 5.2 ± na 28 ± na
Lab Blank HgP(I/1) 07/12/96 -- ±- -- --.- -- ± J --±-
FieldBlank DIW(I/1) 07/17/96 <0.0009 ± 0.0006 <0.0001± 0.0001 1.9 ± na 31 ± na
FieldBlank 8LCh(I/1) 07/17/96 <0.0017 ± 0.0011 0.0005 ... 0.0005 10.3 ± na 37 ... na
Field Blank MemF (1/1) 07/17/96 < 0.0017 ÷ 0.0008 < 0.0004÷ 0.0002 4.9 ± na 24 ÷ na
Field Blank CapF (1/1) 07/17/96 < 0.0009 ± 0.0002 < 0.0001_ 0.0000 17.3 ... na 26 ± 0
Field Blank UF2 (1/1) 07/17/96 < 0.0009 ___ 0.0003 < 0.01301 __. 0.0000 1.2 _ na 21 ± na
Field Blank UF3 (1/1) 07/17/96 < 0.0009 _ 0.0003 < 0.0001 _+ 0.0001 1.7 ± na -- --. --
FieldBlank HgP(I/1) 07/17/96 -- ± -- -- -- -- +-.- ---+--
LabBlank DIW(I/1) 09/18/96 <0.002 _ 0.(301 <0.0008_ 0.0006 1.4 ± 0.4 13.4 ± na
Lab Blank 20LCh (1/1) 09/18/96 < 0.003 ± 0.001 < 0.0003_+ 0.0000 2.5 ± 1.0 9.7 ± na
Lab Blank MemF (1/1) 09/18/96 < 0.002 __ 0.000 < 0.0004... 0.0001 6.0 _ 2.9 21.2 _ na
LabBlank CapF(1/1) 09/18/96 <0.002 _+. 0.001 <0.0004_ 0.0002 3.9 ± 2.1 10.5 ... na
LabBlank UF2(I/1) 09/18/96 <0.003 ± 0.001 <0.0003... 0.0001 1.4 ± na 15.0 ± na
LabBlank UF3(I/1) 09/18/96 <0.002 ± 0.002 <0.0(108± 0.0001 2.1 ... 0.9 8.6 -+ na
Lab Blank THB (1/1) 09/18/96 < 0.002 _ 0.000 < 0.0004± 0.0002 4.9 _ 0.9 -- ± --
Lab Blank HgP(I/1) 09/18/96 -- ±- -- ± -- -- ±- --±-
FieldBlank DIW(1/1) 09/18/96 <0.002 ± 0.002 <0.0008... 0.0003 0.6 ± na 10.1 ± 3.3
FieldBlank 20LCh(1/1) 09/18/96 <0.002 ± 0.001 <0.0004± 0.0003 2.8 ... na 18.1 ± na
FieldBlank MemF(1/1) 09/18/96 <0.002 ± 0.001 <0.0008... 0.0004 2.6 ± 1.0 11.7 ± 4.3
FieldBlank CapF(l/1) 09/18D6 <0.002 ± 0.001 <0.0004± 0.0001 2.7 ± 2.1 9.9 ± na
Field Blank UF2 (1/1) 09/18/96 < 0.002 ± 0.001 < 0.0008± 0.0003 3.7 ± 3.3 8.0 ± 1.5
FieldBlank UF3(1/I) 09/18/96 <0.002 ± 0.000 <0.0004± 0.0001 5.1 ± 0.0 11.3 ± na
FieldBlaak THB(1/1) 09/18/96 <0.002 ± 0.001 <0.0004± 0.0001 <0.4 ± na 10.6 ± na
Field Blank HgP(I/1) 09/18/96 -- ±- -- ± -- -- ---- --±-
LabBlank DIW(1/1) 11/13/96 <0.1303 ± 0.002 <0.13005... 0.0001 11.5 ± na <3 ± na
LabBlank 8LCh(1/t) 11/13/96 <0.003 ± 0.001 <0.0005... 0.0004 3.2 ± na <3 ± na
LabBlank MemF(l/1) 11/13/96 <0.003 ,,, 0.002 <0.0005± 0.0001 5.1 ± 0.0 2.1 ± na



Table A2-2. Results of laboratory and field blanks for water sample processing-Continued

Blank Process Date Gadolinium Holmium Iron (ICP-AES) Iron (UV-vis)
Type Type (mm/dd/yy) (pg/L) (pg/L) (p.g/L) (pg/L)

LabBlank CapF(l/1) 11/14/96 <0.003 + 0.001 <0.0005 _ 0.0001 2.8 ± na 4.6 ± na
Lab Blank UF2 (lid 11/13/96 < 0.003 + 0.001 < 0.0005 ± 0.0005 1.8 ± 0.2 < 3 _ na
LabBlank UF3(I/1) 11/13/96 <0.003 ± 0.001 <0.0005 ± 0.0004 2.9 ± 0.8 <3 ± na
LabBlank TI-IB(I/1) 11/13/96 <0.003 ± 0.000 <0,0005 _ 0.0003 1.5 ± 0.1 -- ±-
LabBlank HgP(I/1) 11/13/96 -- ±- -- +- -- ± -- --+--
FieldBlank DIW(1/1) 11/20/96 <0.003 ± 0.001 <0.0005 ± 0.0003 1.5 ± 1.4 7.4 ± na
FieldBlank 8LCh(1/1) 11/20/96 <0.003 ± 0.001 <0.0005 + 0.0003 1.9 ± 2.2 <3 ± 2.6
FieldBlank MemF(1/1) 11/20/96 <0.003 + 0.001 <0.0005 ± 0.0002 4.7 + na <3 ± 0.6
FieldBlank CapF(l/1) 11/20/96 <0.003 + 0.001 <0.0005 + 0.0005 6.4 + 0.9 7.2 ± na
Field Blank UF1 (1/1) 11/20/96 < 0.003 + 0.002 < 0.0005 ± 0.0002 2.7 + na < 3 ± 0.8
FieldBlank UF3(I/1) 11/20/96 <0.003 + 0.001 <0.0005 _ 0.0001 2.6 _ 2.1 <3 ± na
FieldBlank THB(I/1) 11/20/96 <0.003 ± 0.002 <0.0005 ± 0.0001 3.0 ± 0.9 --±-
FieldBlank CapF(l/1) 11/20/96 <0.003 ± 0.001 <0.0005 ± 0.0003 2.7 ± 2.8 --±-
Field Blank HgP (1/1) 11/20/96 -- ± -- -- ± -- -- ± -- -- ± --
LabBlank DIW(I/1) 12/16/96 <0.0013 ± 0.0003 <0.0004 ± 0.0002 1.1 ± 0.4 <3 ± na
Lab Blank MemF (I/1) 12/16/96 < 0.0013 ± 0.0002 < 0.0004 ± 0.0000 1.3 ± 0.8 4,4 ± na
Lab Blank CapF(l/l) 12/16/96 -- ±- -- ±- -- ±- 4.2 ± na
Lab Blank HgP(1/2) 12/16/96 -- ±- -- ±- -- ±- --±-
Lab Blank UFI (1/1) 12/16/96 < 0.0013 ± 0.0005 < 0.0004 ± 0.0000 5.2 ± 2.9 < 3 ± na
Lab Blank UF3 (1/1) 12/16/96 <0.0013 ± 0.0004 <0.0004 ± 0.0000 4.0 ± 2.2 8.7 ± na
LabBlank THB(I/1) 12/16/96 <0.0013 + 0.0006 <0.0004 ± 0.0001 1.1 ± na 4.8 ± na
Lab Blank 20LCh-1 (1/1) 12/16/96 < 0.0013 ± 0.0015 < 0.(X)04 ± 0.0001 2.2 ± 0.3 4.0 ± na
Lab Blank 20LCh-2 (1/1) 12/16/96 < 0.0013 ± 0.0007 < 0.0004 ± 0.0001 1.2 ± 0.7 < 3 ± na
LabBlarLk 20LCh-3(I/1) 12/16/96 <0.0013 ± 0.0003 <0.0004 ± 0.0001 2.3 ± 0.9 4.1 ± na
LabBlank 20LCh-4(I/1) 12/16/96 <0.0013 ± 0.0011 <0.0004 ± 0.0001 1.4 ± 1.0 3.0 ± na
Lab Blank 20LCh-5 (1/1) 12/16/96 < 0.0013 ± 0.0003 < 0.0004 ± 0.0001 4.3 ± na 3.9 ± na
LabBlank 20LCh-6(I/I) 12/16/96 <0.0013 ± 0.0011 <0.0004 ± 0.0001 4.7 ± 1.2 <3 ± na
LabBlank UFI(I/1) 12/16/96 <0.0013 ± 0.0006 <0.0004 ± 0.0001 4.5 ± 2.9 3.1 ± na
Lab Blank HgP(2/2) 12/16/96 -- ± ~ -- ±- -- ±- ±
FieldBlank DIW(I/1) 12/17/96 <0.0013 ± 0.0003 <0.0004 ± 0.0001 1.6 ± na 6.4 ± na
FieldBlank 8LCh(I/1) 12/17/96 <0.0013 ± 0.0006 <0.0004 ± 0.0001 3.5 ± 1.3 ±
FieldBlank MemF(l/1) 12/17/96 <0.0013 ± 0.0008 <0.0004 ± 0.0000 2.0 ± 1.8 3.1 ± na
FieldBlank CapF(l/1) 12/17/96 <0.0013 ± 0.0008 <0.0004 ± 0.0002 2.6 ± 2.6 --±-
Field Blank UF2 (1/1) 12/17/96 < 0.0013 ± 0.0(X)9 < 0.0004 ± 0.0000 3.4 ± 3.9 < 3 ± na
Field Blank THB (1/1) 12/17/96 < 0.0013 ± 0,0003 < 0.0004 ± 0.0001 3.1 ± na ±
Lab Blank DIW (1/1) 01/06/97 < 0.002 ± 0.001 < 0.0003 ± 0.0001 < 0.8 ± 0.2 < 3 ± na



Table A2-2. Results of laboratory and field blanks for water sample processing-- Continued

Blank Process Data Gadolinium Holmium Iron (ICP-AES) Iron (UV-vi$)
Type Type (mm/dd/yy) (pg/L) (pglL) (pg/L) (FLg/L)

Lab Blank UFI (1/1) 01/05/97 < 0.002 + 0.001 < 0.0003 + 0.0002 2.8 ± na -- ± ---
Lab Blank MemF (1/1) 01/06/97 < 0.002 ± 0.001 < 0.0003 ± 0.13001 5.8 ± 2.6 < 3 ± na
Lab Blank CapF (1/1) 01/06/97 < 0.t301 ± 0.001 < 0.0004 ± 0.0003 -- ± -- -- ± --
LabBlank UF2(1/2) 01/06/97 <0.002 ÷ 0.002 <0.0003 ± 0.0002 5.4 ± 1.6 <3 ÷ na
Lab Blank UF2 (2/2) 01/06D7 < 0.002 ± 0.002 < 0.0003 ± 0.0001 5 ± 1 < 3 ± na
LabBlank UP3(I/1) 01/06/97 0.011 ± 0.002 0.0010 ± 0.0002 115 ± 1 15 ± na
LabBlank THB(I/1) 01/06/97 <0.002 ± 0.1300 <0.0003 ± 0.0001 4.1 ± 1.9 <3 ± na
Lab Blank 25LCb (1/1) 01/06/97 < 0.002 ± 0.000 < 0.0(]03 ± 0.0002 3.9 ± na < 3 ± na
LabBlank DIW(I/1) 01/06/97 <0.002 ± 0.001 <0.0003 ± 0.0002 4.7 ± 0.4 -- ±-
Lab Blank HgP(I/1) 01/06/97 -- ±- -- ±- -- ±- --±-
Field Blank THB (1/1) 01/06/97 < 0.002 ± 0.001 < 0.0003 ± 0.0001 2.6 ± na < 3 ± na
Lab Blank U~ (1/1) 05/28/97 < 0.001 ± 0.001 < 0.0004 ± 0.0002 3.9 ± 0.5 -- ± --
Lab Blank UF3 (1/1) 05/28/97 0.001 ± 0.001 <0.0004 ± 0.0001 10.2 ± na -- ±-
Lab Blank THB (1/1) 05/28/97 < 0.001 ± 0.001 < 0.0004 ± 0.0(X)0 1.6 ± 0.2 -- ± --
Lab Blank HgP(I/1) 05/28/97 -- ±- -- ±- -- ±- --±-
Field Blank DIW (1/2) 06/05/97 < 0.001 ± 0.1300 < 0.0004 ± 0.0001 2.2 ± na -- ± --
Field Blank DIW (2/2) 06/05/97 < 0.001 ± 0.001 < 0.0004 ± 0.0001 2.2 ± 0.3 -- ± ~
FieldBlank CapF(l/3) 06/05/97 <0.001 ± 0.001 <0.0004 ± 0.0001 <0.9 ± 0.2 5.6 ± 2.1
FieldBlank UFVP(I/1) 06/05/97 <0.001 ± 0.(301 <0.0004 ± 0.0001 1.1 ± 0.6 6.9 ± 0.5
Field Blank JyCn (1/1) 06/05/97 < 0.001 ± 0.000 < 0.0004 ± 0.0001 2.9 ± na < 3 ± 2.2
FieldBlank CapF(2/3) 06/05/97 <0.002 ± 0.001 <0.0005 ± 0.0002 4.1 ± 2.2 -- ±-
Field Blank CapF (3/3) 06/05/97 < 0.002 ± 0.003 < 0.0005 ± 0.0003 2.8 ± 0.9 -- ± ~
Field Blank SCDI (1/1) 06/05/97 < 0.002 ± 0.003 < 0.0005 ± 0.0000 3.5 ± 3.9 -- ± --
Field Blank SCADI (1/1) 06/05/97 < 0.002 ± 0.002 < 0.0005                                                                                                                                                                       _ + 0.0000< 0.9 ± 0.2 -- ± --
Field Blank TITb (1/1) 06/05/97 < 0.002 ± 0.001 < 0.0005 ± 0.0002 < 0.9 ± na < 3 ± 1.0
Lab Blank DIW (1/1) 05/28/97 < 0.!301 ± 0.000 < 0.0004 ± 0.0001 < 0.9 ± 0.2 -- ± --
Lab Blank MemF (1/1) 05/28/97 < 0.001 ± 0.001 < 0.0004 ± 0.0002 2.7 ± na -- ± --
Lab Blank CapF (1/I) 05/28/97 < 0.001 ± 0.001 < 0.0004 ± 0.0001 < 0.7 ± 0.0 155.3 ± 6.3



Table A2-2. Results of laboratory and field blanks for water sample processing--Continued

Blank Proce~ Date Iron (11) (UV-¥1$) Lanthanum Lead (comp.) Lithium
Type Type (mm/dd/yy) (!~g/L) (!~g/L) (!~g/L) (~g/L)

Lab Blank DIW (I/1) 07/10/96 < 3 ± na 0.0002 ± 0.0002 < 0.005 ± 0.000 < 0.02 ± 0.0l
Lab Blank 8LCh (1/1) 07/10/96 < 3 ± na 0.0011 ± 0.0002 0.014 ± 0.001 < 0.02 ± 0.02
Lab Blank MemF (1/1) 07/10/96 < 3 ± na 0.0004 ± 0.0003 0.008 ± 0.001 < 0.02 ± 0.01
Lab Blank CapF (1/1) 07/10/96 < 3 ± na < 0.0002± 0.0(102 < 0.005± 0.001 < 0.02 ± 0.02
Lab Blank UF1 (I/1) 07/10/96 < 3 ± na < 0.0005± 0.0004 < 0.004± 0.001 < 0.08 ± 0.08
Lab Blank UF2 (1/1) 07/10/96 < 3 ± na < 0.0002± 0.0001 < 0.005 ± 0.002 < 0.02 ± 0.01
Lab Blank UF3 (1/1) 07/12/96 < 3 ± na 0.0005 ± 0.0002 0.016 ± 0.003 < 0.08 ± 0.04
Lab Blank HgP(I/1) 07/12/96 --±- -- ± -- -- ± -- -- ± --
FieldBlank DIW(1/1) 07/17/96 <3 ± na <0.0002± 0.0001 <0.005 ± 0.001 <0.02 ± 0.02
Field Blank 8LCh (I/l) 07/17/96 < 3 ± rm 0.0023 ± 0.0002 0.022 ± 0.001 < 0.08 ± 0.05
FieldBlank MemF(1/1) 07/17/96 <3 ± na <0.0005± 0.0007 <0.004± 0.001 <0.08 ± 0.01
FieldBlank CapF(l/l) 07/17/96 <3 ± 2 0.0003 ± 0.0002 0.028 ± 0.001 <0.02 ± 0.01
FieldBlank UF2(I/I) 07/17/96 <3 ± na <0.0002± 0.0001 <0.005 ± 0.001 <0.02 ± 0.01
Field Blank Ub3 (1/1) 07/17/96 -- ± -- < 0.0002± 0.0002 < 0.005± 0.002 < 0.02 ± 0.01
Field Blank HgP(I/1) 07/17/96 --±- -- ±- -- ±- -- ±-
Lab Blank DIW (1/1) 09/18/96 < 3 ± na < 0.0008± 0.0005 < 0.004± 0.003 < 0.04 ± 0.01
LabBlank 20LCh(I/1) 09/18/96 <3 ± na <0.0005 ± 0.0006 0.007 ± 0.001 <0.04 ± 0.01
Lab Blank MemF (1/1) 09118/96 4.5 ± na < 0.0004± 0.0000 < 0.008 + 0.000 < 0.04 ± 0.04
Lab Blank CapF (1/1) 09/18/96 < 3 ± na < 0.0004± 0.0003 0.029 ± 0.005 < 0.04 ± 0.01
Lab Blank UF2 (1/1) 09/18/96 < 3 ± na < 0.0005± 0.0006 0.009 ± 0.004 < 0.04 ± 0.02
Lab Blank UF3 (1/1) 09/18/96 < 3 ± na < 0.0008± 0.0004 0.007 ± 0.005 < 0.04 ± 0.02
Lab Blank THB (1/1) 09/18/96 ± < 0.0004± 0.0004 0.009 ± 0.003 < 0.04 ± 0.01
Lab Blank HgP(I/1) 09/18/96 --±- -- ± -- -- ±- -- ±-
FieldBlank DIW(1/1) 09/18/95 <3 ± 2.4 <0.0008± 0.0003 0.009 ± 0.008 <0.04 ± 0.01
FieldBlank 20LCh(1/1) 09/18/96 3.7 ± na <0.0004± 0.0(O5 <0.004± 0.002 <0.04 ± 0.02
FieldBlank MemF(1/1) 09/18/96 <3 ± 0.6 <0.0008± 0.0003 0.005 ± 0.002 <0.04 ± 0.02
Field Blank CapF (1/1) 09/18/96 < 3 ± na < 0.(KI04 ± 0.0000 0.007 ± 0.002 < 0.04 ± 0.02
Field Blank UF2 (1/1) 09/18/96 < 3 ± 1.8 < 0.0008± 0.13001 < 0.004 ± 0.004 < 0.04 ± 0.05
Field Blank UF3 (1/1) 09/18/96 < 3 ± na 0.0004 ± 0.0(102 < 0.004± 0.001 < 0.04 ± 0.01
FieldBlank TI-IB(I/1) 09/18/96 <3 ± na <0.0004± 0.0004 <0.004± 0.004. <0.04 ± 0.03
FieldBlank HgP(I/1) 09/18/96 --±-- ~ ±- -- ±- -- ±-
LabBlank DIW(I/1) 11/13/96 <3 ± na <0.0007± 0.0005 <0.007 ± 0.011 <0.02 ± 0.00
LabBlank 8LCh(1/1) 11/13/96 <3 ± na <0.0007± 0.0005 <0.005 ± 0.001 <0.02 ± 0.01
LabBlank MemF(l/1) 11/13/96 <3 ± na 0.0013 ± 0.0010 0.008 ± 0.000 <0.02 ± 0.01



Table A2-2. Results of laboratory and field blanks for water sample processing-Continued

Blank Process Date Iron (11) (UV-vi$) Lanthanum Lead (comp.) Lithium
Type Type (mm/dd/yy) (pg/L) (pg/L) (p.g/L) (pg/L)

LabBlank CapF(l/1) 11/14/96 <3_ na <0.0007 ± 0.0002 <0.005 _ 0.013 <0.02 ± 0.02
LabBlank UF2(I/1) 11/13/96 <3 ± na <0.0007 ± 0.0004 <0.005 ± 0.001 <0.02 ± 0.00
LabBlank UF3(I/1) 11/13/96 <3 ± na 0.0010 ± 0.0006 <0.005 ± 0.010 <0.02 ± 0.00
LabBlank THB(I/1) 11/13/96 ± <0.0007 ± 0.0001 0.006 ± 0.007 <0.02 ± 0.02

.....;a LabBlank HgP(I/1) 11/13/96 --+- -- +- -- ±- -- +-
FieldBlank DIW(I/1) 11/20/96 <3 ± na <0.0007 ± 0.0001 " <0.005 ± 0.005 <0.02 ± 0.01
FieldBlank 8LCh(1/1) 11/20/96 <3 ± 0.0 0.0008 ± 0.0004 <0.005 ± 0.013 <0.02 ± 0.02
Field Blank MemF (1/1) 11/20/96 < 3 ± 0.4 < 0.0007 ± 0.0005 < 0.005 ± 0.001 < 0.02 ± 0.01
FieldBlank CapF(l/1) 11/20/96 <3 ± na <0.0007 ± 0.0000 <0.005 ± 0.002 <0.02 ± 0.01
FieldBlank UFI(I/1) 11/20/96 <3 ± 0.0 <0.0007 ÷ 0.0002 <0.005 ÷ 0.006 <0.02 ÷ 0.01
FieldBlank UF3(I/1) 11/20/96 <3 ± na <0.0007 ± 0.0004 <0.005 ± 0.001 <0.02 ± 0.00
FieldBlank THB(I/I) 11/20/96 ± 0.0023 ± 0.0000 <0.005 ± 0.001 <0.02 ± 0.01
FieldBlank CapF(l/1) 11/20/96 ± <0.0007 ± 0.0001 <0.005 ± 0.003 <0.02 ± 0.00
FieldBlank HgP(I/1) 11/20/96 --±-- -- ±- -- ±- -- ±-
Lab Blank DIW (1/1) 12/16/96 < 3 ± rut < 0.0004 ± 0.0003 < 0.003 ± 0.000 < 0.03 ± 0.01
Lab Blank MemF (1/1) 12/16/96 < 3 ± na < 0.0004 ± 0.0002 0.006 ± 0.003 < 0.03 ± 0.01
Lab Blank CapF (1/1) 12/16/96 < 3 ± na -- ± -- -- ± -- -- ± --
Lab Blank HgP(1/2) 12/16/96 ± -- ±- -- ±- -- ±-
Lab Blank UF1 (1/1) 12/16/96 < 3 ± na < 0.0004 ± 0.0004 0.004 ± 0.002 < 0.03 ± 0.01
Lab Blank UF3 (1/1) 12/16/96 < 3 ± na < 0.0004 ÷ 0.0002 0.004 ± 0.005 < 0.03 ± 0.01
Lab Blank THB (1/1) 12/16/96 < 3 ± na < 0.0004 ± 0.0033 0.006 ± 0.005 < 0.03 ± 0.02
Lab Blank 20LCh-1 (1/1) 12/16/96 < 3 ± na < 0.0004 ± 0.0005 < 0.003 ± 0.004 < 0.03 ± 0.00
Lab Blank 20LCh-2 (1/1) 12/16/96 < 3 ± na < 0.0004 ± 0.0002 < 0.003 ± 0.001 < 0.03 ± 0.01
Lab Blank 20LCh-3 (1/1) 12/16/96 < 3 ± na < 0.0(104 ± 0.0002 0.005 ± 0.002 < 0.03 ± 0.01
LabBlank 20LCh-4(I/1) 12/16/96 <3 ± na <0.0004 ± 0.0004 <0.003 ± 0.004 <0.03 ± 0.01
LabBlank 20LCh-5(I/1) 12/16/96 <3 ± na 0.0014 ± 0.0003 <0.012 ± 0.010 <0.03 ± 0.02
Lab Blank 20LCh-6 (1/1) 12/1606 < 3 ± na < 0.0034 ± 0.0003 0.010 ± 0.008 < 0.03 ± 0.01
Lab Blank UF1 (1/1) 12/16/96 < 3 ± na < 0.0004 ± 0.0(102 < 0.003 ± 0.002 < 0.03 ± 0.01
Lab Blank HgP(2/2) 12/16/96 ± -- ±- -- ±- -- ±-
FieldBlank DIW(I/I) 12/17/96 <3 ± na 0.0005 ± 0.0001 0.012 ± 0.002 <0.03 ± 0.03
Field Blank 8LCh (1/1) 12/17/96 ± 0.0006 ± 0.0003 0.007 ± 0.004 < 0.03 ± 0.00
FieldBlank MemF(l/1) 12/17/96 <3 ± na <0.0004± 0.0001 0.020 ± 0.001 <0.03 ± 0.01
Field Blank CapF (1/1) 12/17/96 ± < 0.0004± 0.0002 0.010 ± 0.008 < 0.03 ± 0.01
Field Blank UF2 (1/1) 12/17/96 < 3 ± na < 0.0004± 0.0000 0.004 ± 0.003 < 0.03 ± 0.00
Field Blank THB (1/1) 12/17/96 ± 0.0012 ± 0.0009 0.007 ± 0.004 <0.03 ± 0.01
Lab Blank DIW (1/1) 01/06/97 < 3 ± na < 0.0006± 0.0002 < 0.004± 0.002 < 0.07 ± 0.00



Table A2-2. Results of laboratory and field blanks for water sample processing--Continued

Blank Pro~es= Date Iron (11) (UV-vis) Lanthanum Lead (comp.) Lithium
Type Type (mm/dd/w) (p.g/L) (p.g/L) (pg/L) (l~g/L)

LabBlank UFI(I/1) 01/05/97 -- ±- <0.0006 ± 0.0030 <0.004 ± 0.031 <0.07 ± 0.03
LabBlank MemF(l/1) 01/06/97 <3 ± na <0.0006 ± 0.0002 <0.004 .4- 0.003 <0.07 ± 0.00
Lab Blank CapF (lid 01/06/97 -- ± -- < 0.0004 ± 0.0003 0.03 ± 0.00 < 0.5 ± 0.5
Lab Blank UF2 (1/2) 01/06/97 < 3 ± na < 0.0006 ± 0.0003 < 0.004 ± 0.003 < 0.07 ± 0.02
Lab Blank UF-2 (2/2) 01/06/97 < 3 ± na < 0.0005 ± 0.0301 0.004 ± 0.033 < 0.06 ± 0.01
Lab Blank UF3 (I/1) 01/06/97 <3 ± na 0.0190 ± 0.0008 0.027 ± 0.002 <0.07 ± 0.01
Lab Blank THB (1/1) 01/06/97 < 3 ± na < 0.0006 ± 0.0002 < 0.004 ± 0.002 < 0.07 ± 0.03
Lab Blank 25LCb (I/1) 01/06/97 < 3 ± na < 0.0006 ± 0.0003 0.007 ± 0.031 < 0.07 ± 0.03
LabBlank DIW(1/1) 01/06/97 --±- <0.0006 ± 0.0301 0.083 ± 0.006 <0.07 ± 0.03
Lab Blank HgP(I/1) 01/06/97 --±- -- ±- -- ±- -- ±-
FieldBlank THB(I/I) 01/06/97 <3 ±ha <0.0006 ± 0.0021 <0.004 ± 0.031 <0.07 ± 0.01
Lab Blank UF2 (1/1) 05/28/97 -- ± -- < 0.0304 ± 0.0031 < 0.01 ± 0.01 < 0.5 ± 0.2
Lab Blank UF3 (1/1) 05/28/97 --±- 0.0020 ± 0.0006 0.01 ± 0.01 <0.5 ± 0.2

I~1 Lab Blank THB (1/1) 05/28/97 -- +_. -- < 0.0034 ± 0.0031 < 0.01 ± 0.03 < 0.5 ± 0.2

I Lab Blank HgP(I/I) 05/28/97 --±- -- ± -- -- ± -- -- ±-
¯ -~ FieldBlank D1W(I/2) 06/05/97 ~ ±- 0.0004 ± 0.0031 <0.01 ± 0.03 <0.5 ± 0.2

FieldBlank DIW(2/2) 06/05/97 -- ± ~ <0.0034 ± 0.0003 <0.008 ± 0.030 <0.5 ± 0.1
FieldBlank CapF(l/3) 06/05/97 <3 ± 1.1 <0.0004 ± 0.0002 <0.01 ± 0.130 <0.5 ± 0.1

�.O FieldBlartk UFVP(I/1) 06/05/97 <3 ± 2.2 <0.0OM ± 0.0301 <0.01 ± 0.03 <0.5 ± 0.1
�,0 Field Blank JyCn (1/1) 06/05/97 < 3 ± 0.2 0.0006 ± 0.0003 < 0.01 ± 0.03 < 0.5 ± 0.2

(.O FieldBlank CapF(2/3) 06/05/97 --±- <0.0006 ± 0.0002 <0.038 ± 0.031 <0.2 ± 0.I
Field Blank CapF (3/3) 06/05/97 -- ± -- < 0.0006 ± 0.0004 < 0.038 ± 0.030 < 0.2 ± 0.3
FieldBlank SCDI(1/1) 06/05/97 --±- <0.00~ ± 0.0007 <0.01 ± 0.01 <0.2 ± 0.1
Field Blank SCADI (1/1) 06/05/97 -- ± -- < 0.00(0 ± 0.0004 < 0.01 ± 0.03 0.2 ± 0.8
FieldBlank TITb(I/1) 06/05/97 <3 ± 0.6 <0.0006 ± 0.0005 <0.01 ± 0.03 <0.2 ± 0.0
LabBlank DIW(I/1) 05/28/97 --±- <0.0004 ± 0.0004 <0.01 ± 0.03 <0.5 ± 0.2
LabBlank MemF(l/1) 05/28/97 --±- <0.0004 ± 0.0002 <0.038 ± 0.033 <0.5 ± 0.2
LabBlank CapF(l/1) 05/28/97 <3 ± 2.3 <0.0004 ± 0.0002 <0.038 ± 0.001 <0.5 ± 0.1



Table A2-2. Results of laboratory and field blanks for water sample processing-- Continued

Blank Process Data Lutetium Magnesium Manganese Mercury
Type Type (mm/dd/yy) (pg/L) (mg/L) (l~g/L| (pg/L)

Lab Blank DIW (1/1) 07110/96 < 0.0003 ± 0.0001 < 0.031 ± 0.003 < 0.005 ± 0.002 0.0005 ± 0.0002
LabBlank 8LCh(I/I) 07/10/96 <0.0003 ± 0.0031 0.003 ± 0.030 0.14 ± 0.00 <0.0004 ± 0.0301
Lab Blank MemF (1/I) 07/10D6 < 0.0003 ± 0.0301 < 0.001 ± 0.009 0.006 ± 0,002 0.0005 ± 0.0002
Lab Blank CapF (I/1) 07/10/96 < 0.0003 ± 0.0003 < 0.031 ± 0.030 0.007 ± 0.004 0.0007 ± 0.0301
Lab Blank UFI (1/1) 07/10/96 < 0.0006 ± 0.0301 < 0.031 ± 0.030 < 0.02 ± 0.03 < 0.0304 ± 0.0301
Lab Blank UF2 (1/1) 07/10/96 < 0.0303 ± 0.0003 < 0.031 ± 0.030 < 0.005 ± 0.031 < 0.0304 ± 0.0301
Lab Blank UF3 (1/I) 07/12/96 < 0.0006 ± 0.0002 < 0.031 ± 0.003 0.03 ± 0.01 -- ± --
Lab Blank HgP(I/1) 07/12/96 -- ±- -- ± -- -- ± -- 0.0007 ± 0.0301
Field Blank DIW (1/1) 07/17D6 < 0.0003 ± 0.0301 < 0.003 ± 0.003 0.009 ± 0.003 < 0.0004 ± 0.0301
Field Blank 8LCh(1/I) 07/17/96 <0.0006 ± 0.0002 0.004 ± 0.O31 0.31 ± 0.03 0.0322 ± 0.0003
Field Blaak 07/17/96 <0.0006 0.0002 0.016 0.026 <0.02 0.03 0.0006 0.0031MemF (1/1)
Field Blank CapF (1/1) 07/17/96 < 0.0003 ± 0.0031 < 0.033 ± 0.000 0.14 ± 0.03 0.0359 ± 0.0013
Field Blank UF2 (1/1) 07/17/96 < 0.0003 ± 0.0001 < 0.033 ± 0.032 0.017 _ 0.006 < 0.0004 ± 0.0090
Field Blank UF3 (I/1) 07/17/96 < 0.0003 ± 0.0301 < 0.003 ± 0.002 0.005 + 0.031 0.0008 ± 0.0002
Field Blank HgP(I/I) 07/17/96 -- ± -- -- + -- -- ± -- <0.0004 ± 0.0003
LabBlank DIW(I/1) 09/18/96 <0.0008 _.+ 0.0031 <0.009 ± 0.005 <0.02 + 0.01 <0.0004 ± 0.0002
LabBlank 20LCh(1/1) 09/18/96 <0.0004 ± 0.0031 <0.006 ± 0.033 <0.03 ± 0.01 <0.0004 ± 0.O301
Lab Blank MemF (1/1) 09/18/96 < 0.0003 ± 0.0001 < 0.004 ± 0.032 0.031 ± 0.007 < 0.0004 ± 0.0032
Lab Blank CapF (1/1) 09/18D6 < 0.0003 ± 0.0002 < 0.006 ± 0.030 0.015 ± 0.026 0.0004 ± 0.0301
LabBlaak UF2(I/I) 09/18/96 <0.0004 ± 0.0302 <0.036 ± 0.003 <0.03 ± 0.01 <0.0304 ± 0.0002
LabBlank UF3(1/1) 09/18/96 <0.0008 ± 0.0301 <0.009 ± 0.031 0.02 ± 0.03 -- ± ~
Lab Blank THB (1/1) 09/18/96 < 0.0003 ± 0.0004 < 0.006± 0.031 0.33 ± 0.03 -- ± ~
Lab Blank HgP(I/1) 09/18/96 -- ± -- -- ± -- -- ± -- 0.0004 ± 0.0031
FieldBlank DIW(I/1) 09/18/96 <0.0008 ± 0.0004 <0.038 ± 0.008 <0.02 ÷ 0.03 <0.0004 + 0.0031
FieldBlank 20LCh(I/I) 09/18/96 <0.0003 ± 0.0003 <0.004 ± 0.001 <0.014 ± 0,010 0.0007 ± 0.0031
Field Blank MemF (1/1) 09/18D6 < 0.0008 ± 0.0002 < 0.038 ± 0.001 0.03 ± 0,01 < 0.0004 ± 0.0003
FieldBlank CapF(l/1) 09/18D6 <0.0003 ± 0.0003 <0.004± 0.031 <0.014 ± 0.002 <0.0004 ± 0.0002
FieldBlank UF2(I/1) 09/18/96 <0.0008 ± 0.0030 <0.008± 0.001 <0.02 ± 0.03 0.0005 ± 0.0301
Field Blank UF3 (1/1) 09/18/96 < 0.0003 ± 0.0002 < 0.004± 0.001 0.040 ± 0.007 < 0.0004 ± 0.0002
FieldBlank THB(I/1) 09/18/96 <0.0003 ± 0.0031 <0.004± 0.002 <0.014 ± 0,002 <0.0004 ± 0.0003
FieldBlank HgP(I~’I) 09/18D6 -- ± -- -- ± -- ~ ± ~ <0.0004 ± 0.0002
LabBlank DIW(1/1) 11/13D6 <0.0007 ± 0.0003 <0.033 ± 0.003 <0.04 ± 0,03 <0.0004 ± 0.0002
LabBlank 8LCh(1/1) 11/13/96 <0.0307 ± 0.0003 <0.003 ± 0.003 0.06 ± 0.02 <0.0004 ± 0.0002
LabBlank MemF(l/l) 11/13/96 <0.0007 ± 0.0002 <0.003 ± 0.009 <0.04 ± 0.01 <0.0004 ± 0.0031



Table A2-2. Results of laboratory and field blanks for water sample processing--Continued

Blank Process Data Lutetium Magnesium Manganese Marcury
Type Type (mm/dd/yy) (l~g/L) (n~/L) (l~g/L) (!~g/L)

LabBlank CapF(l/1) 11/14/96 <0.0007 ± 0.0003 <0.003 + 0.001 <0.04 ± 0.00 0.0025 ± 0.0001
LabBlank UF2(I/1) 11/13/96 <0.0007 ± 0.0001 <0.003 ± 0.000 <0.04 ± 0.02 0.0008 ± 0.01301
LabBlank UF3(I/1) 11/13/96 <0.0007 ± 0.0005 <0.003 ± 0.000 <0.04 ± 0.01 -- ±-
LabBlank THB(I/1) 11/13/96 <0.0007 ± 0.0001 <0.003 ± 0.001 <0.04 ± 0.02 -- ±-
Lab Blank HgP (1/1) 11/13/96 -- ± -- -- ± -- -- ± -- 0.0007 ± 0.0001
Field Blank DIW (1/1) 11/20/96 < 0.0007 ± 0.0003 < 0.003 _ 0.0130 < 0.04 ± 0.01 0.0012 ± 0.0001
FieldBlank 8LCh(I/1) 11/20/96 <0.0007 _ 0.0002 <0.003 ± 0.000 0.10 ± 0.01 0.0011 ± 0.0000
FieldBlank MemF(l/1) 11/20/96 <0.0007 _ 0.0003 <0.003 ± 0.000 0.09 ± 0.02 0.0012 ± 0.0002
Field Blank CapF (1/1) 11/20/96 < 0.0007 ± 0.0002 < 0.003 ± 0.000 < 0.04 ± 0.01 0.0010 ± 0.0002
FieldBlank UFI(I/I) 11/20/96 <0.0007 ± 0.0005 <0.0008 ± 0.0003 <0.04 ± 0.02 0.0011 __. 0.0001
FieldBlank UF3(I/1) 11/20/96 <0.0007 ___ 0.0003 <0.0008 ± 0.0004 <0.04 ± 0.01 0.0009 ± 0.0004
FieldBlank THB(I/1) 11/20/96 <0.0007 ± 0.0003 0.0047 ± 0.0075 0.15 ± 0.04 0.0012 ± 0.0001
FieldBlank CapF(l/1) 11/20/96 <0.0007 ± 0.0003 <0.0011 ± 0.0003 <0.04 ± 0.02 0.0012 ± 0.0001
Field Blank HgP (1/1) 11/20/96 -- ± -- -- ± -- -- ± -- 0.0004 ± 0.0003
LabBlank DIW(I/1) 12/16/96 <0.0002 ± 0.0002 <0.009 ± 0.000 <0.012 ± 0.001 0.0007 ± 0.0002
Lab Blank MemF (1/1) 12/16/96 < 0.0002 ± 0.0000 < 0.018 ± 0.002 < 0.012 ± 0.019 < 0.0004± 0.0003
Lab Blank CapF(l/l) 12/16/96 -- ± -- -- ±- -- ±- -- ± --
Lab Blank HgP(1/2) 12/16/96 -- ±- -- _ -- -- ± -- <0.0004± 0.0001
LabBlank UFI(I/1) 12/16/96 <0.0002 ± 0.0001 <0.009 ± 0.001 <0.012 ± 0.002 0.0014 ± 0.0001
Lab Blank UF3 (1/1) 12/16/96 < 0.0002 ± 0.0001 < 0.009 ± 0.001 < 0.012 ± 0.003 0.0010 ± 0.0002
LabBlank THB(I/1) 12/16/96 <0.0002 ± 0.0001 <0.018 ± 0.001 <0.012 ± 0.003 -- ± --
LabBlank 20LCh-1 (1/1) 12/16/96 <0.0002 ± 0.0001 <0.018 ± 0.004 0.022 ± 0.005 <0.0004± 0.0002
LabBlank 20LCla-2(I/1) 12/16/96 <0.0002 ± 0.0000 <0.018 ± 0.008 <0.012 ± 0.002 0.0005 ± 0.0003
LabBlank 20LCh-3(I/1) 12/16/96 <0.0002 ± 0.0001 <0.009 ± 0.001 0.073 ± 0.009 0.0007 ± 0.0002
LabBlank 20LCIa-4(I/1) 12/16/96 <0.0002 ± 0.0001 <0.018 ± 0.001 <0.012 ± 0.002 0.0010 ± 0.00130
LabBlank 20LCh-5(I/I) 12/16/96 <0.0002 ± 0.0001 <0.018 ± 0.003 <0.03 ± 0.03 0.0004 ± 0.0001
Lab Blank 20LCh-6 (1/1) 12/16/96 < 0.0002 ± 0.0001 < 0.009 ± 0.000 < 0.012 ± 0.004 0.0008 ± 0.0004
Lab Blank UF1 (1/1) 12/16/96 0.0004 ± 0.0001 <0.007 ± 0.001 <0.012 ± 0.004 0.0006 ± 0.0002
Lab Blank HgP(2/2) 12/16/96 -- ± -- -- ± -- -- ± -- 0.0005 ± 0.0001
FieldBlank DIW(I/1) 12/17/96 <0.0002 ± 0.0001 <0.007 ± 0.001 <0.012 ± 0.013 <0.0004± 0.0003
Field Blank 8LCh (1/1) 12/17/96 < 0.0002 ± 0.0001 < 0.007 ± 0.000 0.036 ± 0.003 0.0012 ± 0.0002
FieldBlank MemF(l/1) 12/17/96 <0.0002 ± 0.0(301 <0.009 ± 0.002 0.097 ± 0.006 0.0009 ± 0.0001
FieldBlank CapF(1/1) 12/17/96 <0.0002 ± 0.0001 <0.007 ± 0.000 0.024 ± 0.014 0.0005 ± 0.0001
FieldBlank UF2(I/1) 12/17/96 <0.0002 ± 0.0002 <0.009 ± 0.000 <0.012 ± 0.003 0.0007 ± 0.13001
FieldBlank THB(I/1) 12/17/96 <0.0002 ± 0.0001 <0.009 ± 0.000 0.178 ± 0.003 0.0015 ± 0.0001
Lab Blank DIW (1/1) 01/06/97 < 0.0005 ± 0.01201 < 0.007 ± 0.000 < 0.014 ± 0.003 < 0.0004± 0.0003



Table A2-2. Results of laboratory and field blanks for water sample processing--Continued

Blank Process Date Lutetium Magnesium Manganese Mercury
Type Type {mm/dd/yy) (pg/L) (m~/L) (pg/L) (pg/L)

Lab Blank UF1 (1/1) 01105197 < 0.0005 ± 0.0002 < 0.007 ± 0.000 < 0.014                                                                                                                                           _ + 0.002< 0.0004 ± 0.0002
Lab Blank MemF (1/1) 01/0607 < 0.0005 ± 0.0001 < 0.007 ± 0.000 < 0.014 ± 0.007 0.0005 ± 0.0002
LabBlank CapF(1/1) 01/06/97 <0.0003 ± 0.0002 na __. na 0.02 ± 0.00 <0.0004 ± 0.0001
Lab Blank UF2 (1/2) 01/06/97 < 0.0005 ± 0.0001 < 0.007 ± 0.000 < 0.014 __. 0.002 < 0.0004 ± 0.0002
LabBlank UF2(2/2) 01/06/97 <0.0005 ± 0.0003 <0.004 __. 0.000 <0.05 + 0.01 -- ± --
Lab Blank UF3 (1/1) 01/06/97 <0.0005 ± 0.0001 0.033 ± 0.000 1.49 ± 0.03 0.0007 ± 0.0003
Lab Blank THB (1/1) 01/06D7 < 0.0005 ± 0.0001 < 0.007 ± 0.002 < 0.014 ± 0.003 -- ± --
Lab Blank 25LCb (1/1) 01/06/97 < 0.0005 ± 0.0001 < 0.007 ± 0.000 < 0.014 ± 0.003 0.0006 ± 0.0002
LabBlank DIW(I/1) 01/06D7 <0.0005 ± 0.0001 <0.007 ± 0.001 0.016 ± 0.009 <0.0004 ± 0.0004
Lab Blank HgP(I/1) 01/06D7 -- ±- -- ±- -- ±- 0.0010 ± 0.0003
FieldBlank THB(I/1) 01/06D7 <0.0005 ± 0.0000 <0.007 ± 0.003 <0.014 ± 0,008 0.0017 ± 0.0003
LabBlank U~(I/1) 05/28/97 <0.0003 ± 0.0001 <0.001 ± 0.000 <0.01 ± 0.01 0.0007 ± 0.0004
Lab Blank UF3 (1/1) 05/28/97 <0.0003 ± 0.0002 0.002 ± 0.001 0.23 _+ 0,02 -- ± --
Lab Blank THB (1/1) 05/28/97 <0.0003 ± 0.0001 <0.001 ± 0.000 0.06 + 0.01 0.0017 ± 0.0003-
Lab Blank HgP(I/1) 05/28/97 -- ±- -- ±- -- ±- 0.0006 ± 0.0003
Field Blank DIW (1/2) 06/05/97 < 0.0003 ± 0.0002 < 0.001 ± 0.000 0.04 ± 0.01 0.0018 ± 0.0001
Field Blank DIW (2/2) 06/05/97 < 0.0003 ± 0.0001 < 0.001 ± 0.000 0.036 ± 0.002 0.0021 ± 0.0003
Field Blank CapF (1/3) 06/05/97 < 0.0003 ± 0.0002 < 0.001 ± 0.001 0.07 ± 0.01 0.0021 ± 0.0002
Field Blank UFVP (1/1) 06/05D7 < 0.0003 ± 0.0001 < 0.001 ± 0.000 < 0.006± 0,005 0.0005 ± 0.0002
FieldBlank JyCn(l/1) 06/05/97 <0.0003 ± 0.0002 <0.001 ± 0.000 0.55 ± 0o01 <0.0004± 0.0003
Field Blank CapF (2/3) 06/05/97 < 0.0002 ± 0.0002 < 0,001 ± 0.000 0.06 ± 0.00 0.0006 ± 0.0002
Field Blank CapF(3/3) 06/05/97 0.0004 + 0.0001 <0.001 ± 0.000 0.08 ± 0,01 0,0012 ± 0.0005
FieldBlank SCDI(I/1) 06/05/97 <0.0002 ± 0.0002 <0.003 ± 0.002 0.018 ± 0.011 0.0034 ± 0.0005
Field Blank SCADI (1/1) 06/05D7 < 0.0002 ± 0.0034 < 0.003 ± 0.002 0.13 ± 0,02 0.0025 ± 0.0003
FieldBlank TIWb(1/1) 06/05/97 0,0004 ± 0.0002 <0.003 ± 0.001 <0.008 ± 0,012 0.0039 ± 0.0001
LabBlank DIW(1/1) 05/28/97 <0.0003 ± 0.0002 <0.001 ± 0.000 <0.01 ± 0.00 0.0005 ± 0.0001
LabBlank MemF(1/1) 05/28/97 <0.0003 ± 0.0001 <0.1301 ± 0.000 0.071 ± 0.002 0.0011 ± 0.0002
Lab Blank CapF (1/1) 05/28/97 < 0.0003 ± 0.0000 < 0.001 ± 0.000 < 0.006 ± 0.005 0.0012 ± 0.0009



Table A2-2. Results of laboratory and field blanks for water sample processing--Continued

Blank Process Date Molybdenum Neodymium Nickel Potassium
Type Type (mm/dd/yy) (~g/L) (~g/L) (L~g/L) (m~/L)

LabBlank DIW(I/I) 07110/96 <0.02 _ 0.01 <0.0014 _ 0.0002 <0.11 ± 0.04 <0.01 ± 0.00
LabBlank 8LCh(I/1) 07/10/96 <0.02 ± 0.01 <0.0014 ± 0.0006 0.12 ± 0.00 <0.01 ± 0.00
LabBlank MemF(l/1) 07/10/96 <0.02 ± 0.01 <0.0014 ± 0.0008 <0.11 ± 0.05 <0.01 ± 0.00
LabBlank CapF(l/1) 07/10/96 <0.02 ± 0.01 <0.0014 _ 0.0006 <0.I1 ± 0.05 <0.01 ± 0.00
LabBlank UFI(I/1) 07/10/96 <0.017 ± 0.009 <0.003 ± 0.002 <0.02 ± 0.03 <0.01 ± 0.00
LabBlank UF2(I/1) 07/10/96 <0.02 ± 0.01 <0.0014 ± 0.0008 <0.II ± 0.04 <0.01 ± 0.00
LabBlartk UF3(I/1) 07/12/96 <0.017 ± 0.001 <0.003 ± 0.002 0.14 ± 0.00 <0.01 ± 0.00
Lab Blank HgP(I/1) 07/12/96 _ ±_ _ ±_ m ±_ _ ±_
FieldBlank DIW(I/I) 07/17/96 <0.02 ± 0.01 <0.0014 ± 0.0008 <0.11 ± 0.05 <0.01 ± 0.00
FieldBlank 8LCh(I/1) 07/17/96 <0.017 ± 0.021 <0.003 ± 0.002 0.25 ± 0.01 <0.01 ± 0.00
FieldBlank MemF(l/1) 07/17/96 <0.017 + 0.013 <0.003 ± 0.002 <0.02 ± 0.05 <0.01 ± 0.00
FieldBlank CapF(l/1) 07/17/96 <0.02 ± 0.01 <0.0014 _ 0.0004 <0.11 ± 0.05 <0.01 ± 0.00

~ FieldBlank UF2(I/1) 07/17/96 <0.02 ± 0.01 <0.0014 ± 0.0002 <0.11 ± 0.05 <0.01 ± 0.t30
FieldBlank UF3(I/1) 07/17/96 <0.02 ± 0.03 <0.0014 + 0.0005 <0.I1 ± 0.04 <0.01 ± 0.00

I FieldBlank HgP(I/1) 07/17/96 -- ±- -- ±- -- ±- -- ±-
Lab Blank DIW (1/1) 09/18/96 < 0.04 ± 0.00 < 0.003 ± 0.003 < 0.02 ± 0.00 < 0.01 ± 0.00

~ LabBlank 20LCh(I/1) 09/18/96 <0.04 ± 0.02 <0.003 ± 0.002 <0.11 _ 0.130 <0.01 ± 0.00

�,,O Lab Blank MemF (1/1) 09/18/96 < 0.05 ± 0.00 < 0.002 ± 0.001 0.019 ± 0.004 < 0.01 ± 0.01
Lab Blank CapF (1/1) 09/18/96 < 0.05 ± 0.02 < 0.002 ± 0.009 0.027 ± 0.002 < 0.01 ± 0.00
LabBlank UF2(I/1) 09/18/96 0.09 ± 0.00 <0.003 ± 0.001 <0.11 ± 0.01 0.01 ± 0.01

�,,O Lab Blank UF3 (1/1) 09/18/96 < 0.04 ± 0.00 < 0.003 ± 0.001 0.03 ± 0.01 < 0.01 ± 0.00
�,,O Lab Blank TH]3 (1/1) 09/18/96 < 0.05 ± 0.01 < 0.002 ± 0.001 0.88 ± 0.01 < 0.01 ± 0.00

Lab Blank HgP(I/1) 09/18/96 -- ±- -- ±- -- ± -- -- ±-
FieldBlank DIW(I/I) 09/18/96 0.13 ± 0.00 <0.003 ± 0.002 <0.02 ± 0.01 <0.01 ± 0.00
Field Blank 20LCh (1/1) 09/18D6 < 0.05 ± 0.00 < 0.002 ± 0.002 0.020 ± 0.020 < 0.01 ± 0.00
Field Blank MemF (1/1) 09/18/96 < 0.04 ± 0.03 < 0.003 ± 0.003 < 0.02 ± 0.01 < 0.01 ± 0.00
Field Blank CapF (1/I) 09118/96 < 0.05 ± 0.01 < 0.002 ± 0.002 0.063 ± 0.021 < 0.01 ± 0.00
FieldBlank UF2(I/1) 09/18/96 <0.04 ± 0.02 <0.003 ± 0.002 <0.02 ± 0.01 <0.01 ± 0.00
FieldBlank UF3(I/1) 09/18/96 <0.05 ± 0.02 <0.002 ± 0.001 <0.016 ± 0.010 <0.01 ± 0.00
Field Blank THB (1/1) 09/18/96 < 0.05 ± 0.04 < 0.002 ± 0.001 < 0.016 ± 0.012 < 0.01 ± 0.00
FieldBlank HgP(I/1) 09/18/96 ~ ±- -- ±- -- ±- -- ±-
LabBlank DIW(1/I) 11/13/96 <0.07 ± 0.04 <0.003 ± 0.001 <0.02 ± 0.01 <0.01 ± 0.00

~ Lab Blank 8LCh (1/1) 11/13/96 < 0.07 ± 0.03 < 0.003 ± 0.001 < 0.02 ± 0.01 < 0.01 ± 0.00
~ LabBlank MemF(1/1) 11/13/96 <0.07 ± 0.02 <0.003 ± 0.001 0.02 ± 0.01 <0.01 ± 0.00

?
�..O

�..O
�..O



Table A2-2. Results of laboratory and field blanks for water sample processing-- Continued

Blank Process Date Molybdenum Neodymium Nickel Potassium
Type Type (mm/dd/yy) (l~g/L) (~g/L) (l~g/L) (m~l/L)

LabBlank CapF(l/1) 11/14/96 <0.07 + 0.00 <0.003 + 0.00l 0.03 + 0.00 0.02 + NA
LabBlank UF2(I/1) 11/13/96 <0.07 + 0.02 <0.003 + 0.001 <0.02 + 0.01 <0.01 + 0.00
LabBlank UF3(I/1) 11/13/96 <0.07 + 0.09 <0.003 + 0.!301 0.04 + 0.03 <0.01 + 0.00
LabBlank THB(I/1) 11/13/96 <0.07 :!: 0.05 <0.003 + 0.002 <0.02 _ 0.00 <0.01 + 0.00

FieldBlank DIW(I/1) 11/20/96 <0.07 + 0.04 <0.003 + 0.002 0.03 + 0.01 <0.01 + 0.00
FieldBlank 8LCh(I/1) 11/20/96 <0.07 + 0.03 <0.003 + 0.t301 0.14 + 0.01 <0.01 + 0.00
FieldBlank MemF(l/1) 11/20/96 <0.07 + 0.04 <0.003 + 0.001 0.11 + 0.01 <0.01 + 0.130
FieldBlank CapF(l/1) 11/20/96 <0.07 + 0.02 <0.003 + 0.000 0.08 + 0.01 <0.01 + 0.00
FieldBlank UFI(I/1) 11/20/96 <0.07 + 0.02 <0.003 + 0.1301 <0.02 + 0.t30 <0.01 + 0.00
Field Blank UF3 (1/1) 11/20/96 < 0.07 + 0.02 < 0.003 + 0.001 < 0.02 + 0.00 < 0.01 + 0.00
FieldBlank THB(1/1) 11/20/96 <0.07 + 0.04 <0.003 + 0.000 0.11 + 0.00 <0.01 + 0.00
FieldBlank CapF(l/1) 11/20/96 <0.07 + 0.05 <0.003 + 0.000 <0.02 + 0.02 <0.01 + 0.00
FieldBlank HgP(I/1) II/20/96 _ + w _ +_ _ +_ _ +_

Lab Blank DIW (1/I) 12/16/96 < 0.03 + 0.03 < 0.0019 + 0.0003 < 0.012 + 0.017 < 0.01 + 0.00
Lab Blank MemF (1/1) 12/16/96 < 0.03 + 0.02 < 0.0019 + 0.0004 < 0.012+ 0.001 < 0.01 + 0.00
Lab Blank CapF(1/1) 12/16/96 m +_ __ +_ _ +_ _ +_

Lab Blank HgP(I/2) 12/16/96 -- +- -- +- -- +- -- + --
Lab Blank UF1 (1/1) 12/16/96 0.03 + 0.02 <0.0019 _ 0.0012 <0.012 + 0.008 0.02 + 0.02
Lab Blank UF3 (1/1) 12/16/96 < 0.03 + 0.02 < 0.0019 + 0.0009 < 0.012+ 0.003 < 0.01 + 0.00
Lab Blank THB (1/I) 12/16/96 < 0.03 + 0.01 < 0.0019 + 0.0003 < 0.012+ 0.019 < 0.01 + 0.00
LabBlank 20LCh-I(I/1) 12/16/96 <0.03 + 0.01 <0.0019 + 0.0003 0.054 + 0.011 <0.01 + 0.00
LabBlank 20LCh-2(I/1) 12/16/96 <0.03 + 0.00 <0.0019 + 0.0016 <0.012 + 0.014 <0.01 + 0.00
LabBlank 20LCh-3(I/1) 12/16/96 <0.03 + 0.01 <0.0019 + 0.0005 0.41 + 0.03 <0.01 + 0.00
LabBlank 20LCh-4(I/1) 12/16/96 <0.03 + 0.00 <0.0019 _ 0.0006 <0.012 + 0.006 <0.01 + 0.00
Lab Blank 20LCh-5 (1/1) 12/16/96 < 0.03 + 0.02 < 0.0019 + 0.0014 < 0.012+ 0.006 < 0.01 + 0.00
LabBlank 20LCh-6(I/1) 12/16/96 <0.03 + 0.00 <0.0019 + 0.0008 <0.012 + 0.017 <0.01 + 0.00
Lab Blank UFI (1/1) 12/16/96 < 0.03 + 0.00 < 0.0019 + 0.0003 < 0.012 + 0.005 < 0.01 + 0.00
Lab Blank HgP(2/2) 12/16/96 -- +- ~ + ~ -- +- -- + --
FieldBlank DIW(1/1) 12/17/96 <0.03 + 0.00 <0.0019 + 0.0007 0,019 + 0.038 <0,01 + 0.00
FieldBlank 8LCh(1/1) 12/17/96 <0.03 + 0.01 0.0021 + 0.0011 0,025 + 0.005 <0.01 + 0.00
FieldBlank MemF(l/1) 12/17/96 <0.03 + 0.00 <0.0019 + 0.0005 0.060 + 0.007 <0.01 + 0.00
FieldBlank CapF(1/1) 12/17/96 0.03 + 0.02 <0.0019 + 0.0006 0.04 + 0.01 <0.01 + 0.00
FieldBlank UF2(1/1) 12/17/96 <0.03 + 0.02 <0.0019 + 0.13010 <0.012 + 0.007 <0,01 + 0.!30
Field Blank THB (1/1) 12/17/96 < 0.03 + 0.00 < 0.0019 + 0.0002 0.069 + 0.014 < 0.01 + 0.00
LabBlank DIW(I/1) 01/06/97 <0.04 + 0.00 <0.0013 + 0.0002 <0.04 + 0.00 0.01 + 0.02



Table A2-2. Results of laboratory and field blanks for water sample processing--Continued

Blank Process Date Molybdenum Neodymium Nickel Potassium
Type Type (mm/dd/yy) (pg/L) (pg/L) (pg/L) (m~l/L)

LabBlank UF1 (1/1) 01/05/97 <0.04 + 0.00 <0.0013 + 0.0007 <0.04 + 0.00 <0.01 + 0.00
LabBlank MernF(1/1) 01/06/97 <0.04 + 0.01 <0.0013 + 0.0005 <0.04 + 0.01 <0.01 + 0.00
Lab Blank CapF (1/1) 01/06/97 < 0.05 _ 0.01 < 0.002 ± 0,002 0.06 ± 0.01 +
Lab Blank UF2 (1/2) 01/06/97 < 0.04 ± 0.01 < 0.0013 ± 0.0003 < 0.04 ± 0.130 < 0.01 ± 0.00
Lab Blank UF2 (2/2) 01/06/97 < 0.04 ± 0.01 < 0,003 ± 0.001 < 0.09 ± 0.t30 < 0.01 ± 0.00
Lab Blank UF3(I/1) 01/06/97 <0.04 ± 0.01 0.0273 ± 0.0013 0.19 ± 0.01 0.01 ± 0.00
Lab Blank TIffB (1/1) 01/06/97 < 0.04 ± 0.01 < 0.0013 ± 0.0004 < 0.04 ± 0.130 < 0.01 ± 0.00
LabBlank 25LCb(1/1) 01/06/97 <0.04 ± 0.01 <0.0013 ± 0.0007 <0.04 ± 0.130 <0.01 ± 0.00
LabBlank DIW(I/1) 01/06/97 <0.04 ± 0.01 <0.0013 ± 0.0004 <0,04 ± 0.01 <0.01 ± 0.00
Lab Blank HgP(I/1) 01/06/97 m ±_ _ ±_ _ ±_ _ ±_

FieldBlank THB(I/1) 01/06/97 <0.04 ± 0,01 <0.0013 ± 0.0008 <0.04 ± 0.00 <0.01 ± 0.00
LabBlank UF2(1/1) 05/28/97 <0.05 ± 0.02 <0.002 ± 0.001 <0,007 ± 0,006 <0.01 ± 0.00

~ Lab Blank UF3 (1/1) 05/28/97 <0.05 ± 0.02 0.002 ± 0.1201 0.08 ± 0.03 0.05 ± 0.06

I
Lab Blank THB (1/1) 05/28/97 < 0.05 ± 0.01 < 0,002 ± 0.001 0.06 ± 0.00 < 0.01 ± 0.00

._~ Lab Blank HgP(I/1) 05/28/97 -- ±- -- ±- -- ± m -- ± --
Field Blank DIW (1/2) 06/05/97 < 0.05 ± 0.02 < 0.002 ± 0.001 0.04 ± 0.00 0.01 ± 0.01

~ Field Blank DIW (2/2) 06/05/97 < 0.05 ± 0.03 < 0.002 ± 0.001 0.03 ± 0.00 < 0.01 ± 0.00
�~ Field Blank CapF (1/3) 06/05/97 < 0.05 ± 0.03 < 0.002 ± 0.000 0.45 ± 0.01 < 0.01 ± 0.00

~ FieldBlank UFVP(I/1) 06/05/97 <0.05 ± 0.00 <0.002 ± 0.000 <0.007 ± 0.008 <0.01 ± 0.00
Field Blank JyCn (1/1) 06/05/97 < 0.05 ± 0.00 < 0.002 ± 0,001 0.007 ± 0,005 0.01 ± 0.03
Field Blank CapF (2/3) 06/05/97 < 0.05 ± 0.00 < 0.002 ± 0.001 0.28 ± 0.01 < 0.01 ± 0.00
Field Blank      CapF (3/3)      06/05D7     < 0.05 ± 0.00         < 0.1902 ± 0,001          0A7 ± 0.130          < 0.01 ± 0.00
Field Blank SCDI (1/1) 06/05/97 < 0.05 ± 0.03 0,002 ± 0.004 < 0.01 ± 0.01 0.01 ± 0.00
FieldBlank SCADI(1/1) 06/05/97 <0.05 ± 0.02 <0.002 ± 0.002 1.1 ± 0.1 0.01 ± 0.01
Field Blank TfI’b (1/1) 06/05/97 < 0.05 ± 0.02 < 0.002 ± 0.001 0.02 ± 0.02 < 0.01 ± 0.00
LabBlank DIW(I/1) 05/28/97 <0.05 ± 0.01 <0.002 ± 0.000 <0.007 ± 0.012 <0.01 ± 0.00
LabBlank MemF(l/1) 05/28/97 <0.05 ± 0,01 <0,002 ± 0,001 0.06 ± 0.00 <0.01 ± 0.00
LabBlank CapF(l/1) 05/28/97 <0.05 ± 0.01 <0.002 ± 0.0~ <0.007 ± 0,007 <0.01 ± 0.130



Table A2-2. Results of laboratory and field blanks for water sample processing--Continued

Blank Proce~ Data Praseodymium Rhenium Rubidium Samarium
Type Type (mm/dd/yy) (!.zg/L) (p.g/L) (p.glL| (p.g/L)

LabBlank DIW(III) 07/10/96 <0.0002 ± 0.0002 <0.0003 ± 0.00130 <0.002 ± 0.000 <0.0017 ± 0.0006
Lab Blank 8LCh (I/1) 07/I0/96 < 0.0002 ± 0.0002 < 0.0003 ± 0.0001 < 0.002 ± 0.002 < 0.0017 ± 0.0003
LabBlank MemF(l/1) 07/10/96 <0.0002 ± 0.0001 <0.0003 ± 0.0002 <0.002 ± 0.002 <0.0017 ± 0.0003
Lab Blank CapF (1/1) 07/10/96 < 0.0002 ± 0.0000 < 0.0003 ± 0.0030 < 0.002 ± 0.001 < 0.0017 ± 0.0003
LabBlank UFI(1/I) 07/10/96 <0.0004 ± 0.0005 <0.0013 ± 0.0004 0.0033 ± 0.0014 <0.003 ± 0.002
Lab Blank UF2 (1/1) 07/10/96 < 0.0002 _ 0.0000 < 0.0003 ± 0.0000 < 0.002 ± 0.000 < 0.0017 ± 0.0003
LabBlank UF3(I/1) 07/12/96 <0.0004 ± 0.0001 <0.0013 ± 0.0006 0.0029 ± 0.0003 <0.003 ± 0.002
Lab Blank HgP(I/I) 07/12/96 -- ±- -- ±- -- ±- -- ±-
FieldBlank DIW(I/1) 07/17/96 <0.0002 ± 0.0000 <0.0003 ± 0.0001 <0.002 ± 0.000 <0.0017 ± 0.0007
FieldBlank 8LCh(1/I) 07/17/96 0.0005 ± 0.0002 <0.0013 ± 0.0003 0.0028 ± 0.0608 <0.003 ± 0.001
FieldBlank MemF(l/1) 07/17D6 <0.0004 ± 0.0004 <0.0013 ± 0.0007 <0.0015 ± 0.0051 <0.003 ± 0.001
Field Blank CapF (1/1) 07/17/96 < 0.0002 ± 0.0001 < 0.0003 ± 0.0001 < 0.002 ± 0.000 < 0.0017 ± 0.0008
FieldBlank UF2(1/1) 07/17/96 <0.0002 ± 0.0002 <0.0003 ± 0.0001 <0.002 ± 0.001 <0.0017 ± 0.0005
FieldBlank Ub3(l/1) 07/17/96 <0.0002                                                                            _ ÷ 0.0001<0.0003 ± 0.13001 <0.002                                                             _ ÷ 0.001<0.0017 ± 0.0009

LabBlank DIW(I/1) 09/18/96 0.0004 ± 0.0004 <0.0010 + 0.0002 0.0020 ± 0.0016 <0.006 ± 0.002
Lab Blank 20LCh (1/1) 09/18/96 < 0.0004 ± 0.0001 < 0.0008 ± 0.0004 < 0.004 ± 0.002 < 0.003 ± 0.000
Lab Blank MemF (1/1) 09/18/96 < 0.0005 ± 0.0001 < 0.0006 ± 0.0003 < 0.003 ± 0.001 < 0.003 ± 0.002
Lab Blank CapF (1/1) 0911806 < 0.0005 ± 0.0001 < 0.0006 ± 0.0008 < 0.003 ± 0.002 < 0.003 ± 0.001
Lab Blank UF2 (1/1) 09/18/96 < 0.0004 ± 0.0003 < 0.0008 ± 0.0002 < 0.004 ± 0.001 < 0.003 ± 0.002
LabBlank UF3(I/1) 09/18/96 0.0003 ± 0.0004 <0.0010 ± 0.00190 <0.0013 ± 0.0012 <0.006 ± 0.003
Lab Blank TI-tB (1/1) 09/18/96 < 0.0005 ± 0.0002 < 0.0006 ± 0.0002 < 0.003 ± 0.002 < 0.003 ± 0.002
Lab Blank HgP(I/1) 09/18/96 -- ±- -- ±- -- ±- -- ±-
Field Blank DIW (1/1) 09/18/96 < 0.0003 ± 0.13002 < 0.0010 ± 0.0OM 0.0018 ÷ 0.0023 < 0.006 + 0.001
Field Blank 20LCh (1/1) 09/18/96 < 0.0005 ± 0.0001 < 0.0006 ± 0.0004 < 0.003 ± 0.003 < 0.003 ± 0.001
FieldBlank MemF(1/1) 09/18/96 <0.0003 ± 0.0005 <0.0010 ± 0.0011 <0.0013 ± 0.0001 <0.006 ± 0.002
FieldBlank CapF(l/1) 09/18/96 <0.0005 ± 0.0001 <0.0006 ± 0.0003 <0.003 ± 0.002 <0.003 ± 0.002
FieldBlank UF2(1/1) 09/18/96 <0.0(103 ± 0.0002 <0.0010 ± 0.0005 <0.0013 ± 0.0012 <0.006 ± 0.002
Field Blank UF3 (1/1) 09/18/96 < 0.0005 ± 0.0031 < 0.0006 ± 0.0000 < 0.003 ± 0.002 < 0.003 ± 0.002
Field Blank THB (1/1) 09/18/96 < 0.0005 ± 0.0003 < 0.0006 ± 0.0007 < 0.003 ± 0.000 0.003 ± 0.001
FieldBlank HgP(I/I) 09/18/96 -- ±- -- ±- -- ±- -- ±-
Lab Blank DIW (I/1) 11/13/96 < 0.0007 _+ 0.0003 < 0.0013 ± 0.0005 < 0.02 ± 0.00 < 0.004 ± 0.002
LabBlank 8LCh(1/1) 11/13/96 <0.0007 ± 0.0003 <0.0013 ± 0.0001 <0.02 ± 0.00 <0.004 ± 0.001
LabBlank MemF(1/1) 11/13/96 <0.0007 ± 0.0004 <0.0013 ± 0.0004 <0.02 ± 0.00 <0.004 ± 0.000



Table A2-2. Results of laboratory and field blanks for water sample processing--Continued

Blank Process Date Praseodymium Rhenium Rubidium Samarium
Type Type (mm/dd/w) (pg/L) (pg/L) (pg/L) (Ixg/L)

LabBlank CapF(l/l) 11/14/96 <0.0007 + 0.0002 <0.0013 + 0.0001 <0.02 + 0.00 <0.004 _+ 0.000
LabBlank UF2(1/1) 11/13/96 <0.0007 __ 0.0003 <0.0013 ± 0.0005 <0.02 ± 0.00 <0.004 + 0.002
LabBlank UF3(1/1) 11/13D6 <0.0007 + 0.0002 <0.0013 + 0.0006 <0.02 + 0.00 <0.004 _+ 0.002
LabBlank THB(I/1) 11/13/96 <0.0007 + 0.0003 <0.0013 + 0.0008 <0.02 + 0.00 <0.004 + 0.001
LabBlank HgP(I/1) 11/13/96 -- +- -- ±- -- +- -- ±-
FieldBlank DIW(1/1) 11/20/96 <0.0007 ± 0.0002 <0.0013 ± 0.0005 <0.02 ± 0.00 <0.004 ± 0.001
FieldBlank 8LCh(1/1) 11/20/96 <0.0007 ± 0.0003 <0.0013 + 0.0004 <0.02 ± 0.00 <0.004 + 0.002
Field Blank MemF (1/1) 11/20/96 < 0.0007 ± 0.0002 < 0.0013 + 0.0008 < 0.02 + 0.00 < 0.1304 ± 0.003
FieldBlank CapF(1/1) 11/20/96 <0.0007 ± 0.0001 <0.0013 ± 0.0004 <0.02 + 0.00 <0.004 ± 0.000
FieldBlank UFI(1/1) 11/20/96 <0.0007 ± 0.0004 <0.0013 ± 0.0005 <0.02 + 0.00 <0.004 + 0.003
FieldBlank UF3(1/1) 11/20D6 <0.0007 + 0.0002 <0.0013 ± 0.0006 <0.02 ± 0.00 <0.004 ± 0.002
FieldBlank TH]3(1/1) 11/20/96 <0.0007 + 0.0003 <0.0013 + 0.0005 <0.02 ± 0.00 <0.004 ± 0.001
FieldBlank CapF(l/1) 11/20/96 <0.0007 ± 0.0000 <0.0013 _ 0.0004 <0.02 _ 0.130 <0.004 ± 0.002
FieldBlank HgP(I/1) 11/20/96 -- ±- -- ±- -- ±- -- ±-
Lab Blank DIW (1/1) 12/16/96 < 0.0002 ± 0.0000 < 0.0006 + 0.0003 < 0.0015 ± 0.0003 < 0.0016 + 0.0009
LabBlank MemF(1/1) 12/16/96 <0.0002 ± 0.0001 <0.0006 ± 0.0001 0.0018 ± 0.0019 <0.0016 ± 0.0010
Lab Blank CapF(1/l) 12/16/96 -- ±- -- ±- -- ±- -- ±-
Lab Blank HgP(1/2) 12/16/96 -- ±- -- ±- -- ±- -- ±-
LabBlank UF1(1/1) 12/16/96 <0.0002 ± 0.0002 <0.0006 ± 0.0002 <0.0015 ± 0.0005 <0.0016 ± 0.0017
Lab Blank UF3 (1/1) 12/16/96 < 0.0002 ± 0.0003 < 0.0006 ± 0.0002 0.0023 ± 0.0021 < 0.0016 ± 0.0002
Lab Blank THB (1/1) 12/16/96 0.0002 ± 0.0002 <0.0006 ± 0.0002 0.0018 ± 0.0031 <0.0016 ± 0.0009
Lab Blank 20LCh-1 (1/1) 12/16/96 < 0.0002 ± 0.0001 < 0.0006 ± 0.0002 < 0.0015± 0.0006 < 0.0016 ± 0.0003
Lab Blank 20LCh-2 (1/1) 12/16/96 < 0.0002 ± 0.0001 < 0.0005 ± 0.0001 < 0.0015± 0.0015 < 0.0016 ± 0.0006
Lab Blank 20LCh-3 (1/1) 12/16/96 <0.0002 ± 0.0001 <0.0006 ± 0.0000 0.0038 ± 0.0018 0.0017 ± 0.0018
LabBlank 20LCh-4(I/1) 12/16/96 <0.0002 ± 0.0003 <0.0006 ± 0.0001 <0.0015 ± 0.0005 <0.0016 ± 0.0016
Lab Blank 20LCh-5 (1/1) 12/16/96 < 0.0002 ± 0.0001 < 0.0006 ± 0.0003 0.0022 ± 0.0005 < 0.0016 ± 0.0012
LabBlank 20LCh-6(I/I) 12/16/96 <0.0002 ± 0.0001 <0.0006 ± 0.0002 0.0017 ± 0.0002 <0.0016 ± 0.0004
Lab Blank UF1 (1/1) 12/16/96 < 0.0002 ± 0.0001 < 0.0006 ± 0.0003 < 0.0015± 0.0005 < 0.0016 ± 0.00)6
Lab Blank HgP(2/2) 12/16/96 -- ±- -- ±- -- ±- -- ±-
Field Blank DIW (1/1) 12/17/96 < 0.0002 ± 0.0002 < 0.0006 ± 0.0001 0.0024 ± 0.0024 0.0016 ± 0.0007
Field Blank 8LCh (1/1) 12/17/96 < 0.0002 ± 0.0(X)0 < 0.0006 ± 0.0001 0.0020 ± 0.0009 < 0.0016 ± 0.0010
FieldBlank MemF(l/l) 12/17/96 <0.0002 ± 0.00130 <0.0006 ± 0.0002 0.0047 ± 0.0005 <0.0016 ± 0.0011
FieldBlank CapF(l/1) 12/17/96 <0.0002 ± 0.0002 <0.0006 ± 0.0001 0.0043 ± 0.0029 <0.0016 ± 0.0009
FieldBlank Ub~(l/1) 12/17/96 <0.0002 ± 0.0001 <0.0006 ± 0.0001 0.0055 ± 0.0006 <0.0016 ± 0.0013
Field Blank THB (1/1) 12/17/96 0.0003 ± 0.0000 <0.0006 ± 0.0003 0.0054 ± 0.0012 <0.0016 ± 0.0003
Lab Blank DIW (1/1) 01/06/97 < 0.0005 ± 0.0001 < 0.0006 ± 0.0003 < 0.003 ± 0.001 < 0.003 ± 0.001



Table A2-2. Results of laboratory and field blanks for water sample processing--Continued

~ Blank Process Date Praseodymium Rhenium Rubidium Samarium
Type Type (mm/dd/yy) (polL) (p01L) (pOlL) (pg/L)

~ LabBlank UFI(I/1) 01105/97 <0.0005 ± 0.0001 <0.0006 ± 0.0002 <0.003 ± 0,002 <0.003 ± 0.001
~ Lab Blank MemF (1/I) 01/06/97 < 0.0005 ± 0.0002 < 0.0006 ± 0.0002 < 0.003 ± 0,001 < 0.003 ± 0.001
-"4
~ Lab Blank CapF (1/1) 01/06/97 < 0.0003 ± 0.0005 < 0.0007 ± 0.0003 < 0.002 ± 00001 < 0.003 ± 0.002
~ Lab Blank UF~ (1/2) 01/06/97 < 0.0005 ± 0.(X)01 < 0.0006 ± 0.0001 < 0.003 ± 0.001 < 0.003 ± 0.002
_.::* LabBlank UF2(2/2) 01/06/97 <0.0006 ± 0.0003 <0.0005 ± 0.0005 <0.0018 ± 0.0019 <0.003 ± 0.002
.~ Lab Blank UF3(t/1) 01/06/97 0.0058 ± 0.0003 <0.0006 ± 0.0031 0.093 ± 0,002 0.007 ± 0.004
tn LabBlank TI-IB(I/1) 01/06/97 <0.0005 ± 0.0001 <0.0006 ± 0.0002 <0.003 ± 0.000 <0.003 ± 0.002
~ Lab Blank 25LCb (1/1) 01/06D7 < 0.0005 ± 0.0001 < 0.0006 ± 0.0001 < 0.003 ± 0,001 < 0.003 ± 0.001

~ Lab Blank DIW (1/I) 01/06/97 < 0.0005 ± 0.0001 < 0.0006 ± 0.0003 0.032 ± 0.002 < 0.003 ± 0.001
~ Lab Blank HgP(I/1) 01/06/97 _ ± m _ ±_ _ ±
~’ Field Blank THB (1/1) 01/06/97 < 0.0005 ± 0.0091 < 0.0006 ± 0.0002 < 0.003 + 0,001 < 0.003 ± 0.001

~1 =o Lab Blank UF2 (1/1) 05/28/97 < 0,0003 ± 0.0003 < 0.0007 _ 0.0002 0.003 ± 0.001 < 0.003 ± 0.001
-~ Lab Blank UF3 (1/I) 05/28/97 < 0.0003 ± 0.0002 < 0.0007 ± 0.0005 0.017 ± 0.005 < 0.003 ± 0.002

I _=, Lab Blank TI-IB (1/1) 05/28/97 < 0.0003 ± 0.0001 < 0.0007 ± 0.0003 0.003 ± 0,001 < 0.003 ± 0.001
..~ ~ Lab Blank HgP(1/1) 05/28/97 -- ±- -- ± ~ -- ±- -- ±-

~ Field Blank DIW (1/2) 06/05/97 < 0.0003 ± 0.0001 < 0.0007 ± 0.0002 0.002 ± 0.001 < 0.003 ± 0.001

(.O ~ Field Blank DIW (2/2) 06/05/97 < 0,0003 ± 0.0001 < 0.0007 ± 0.0001 0.003 ± 0,001 < 0.003 ± 0.001

=~" Field Blank CapF (1/3) 06/05/97 < 0.0003 ± 0.0000 < 0.0007 ± 0.0003 0.053 ± 0,002 < 0.003 ± 0.000

~ ~ Field Blank UFVP (1/1) 06/05/97 < 0.0003 ± 0.0001 < 0.0007 ± 0.0001 < 0.002± 0.001 < 0.1303 + 0.001
~ FieldBlank JyCn(1/1) 06/05/97 <0.0003 ± 0.0001 <0.0007 ± 0.0001 0.14 ± 0,00 <0.003 ± 0.001
¯ Field Blank CapF (2/3) 06/05/97 < 0.0003 ± 0.13003 < 0.0008 ± 0.0003 0.002 ± 0.001 < 0.003 ± 0.001
-~ Field Blank CapF (3/3) 06/05/97 < 0.0003 ± 0.0002 < 0.0008 ± 0.0003 0.1303 ± 0.000 < 0.003 ± 0.000
~ Field Blank SCDI (1/1) 06/05/97 < 0.0003 ± 0.0001 < 0.0008 ± 0.0005 0.048 ± 0.!307 < 0.003 ± 0.001
~ Field Blank SCADI (1/1) 06/05/97 < 0.0003 ± 0.0000 < 0.0008 ± 0.0002 0.053 ± 0.005 < 0.003 ±
~ Field Blank TfTb (1/1) 06/05/97 < 0.0003 ± 0.0002 < 0.0008 ± 0.0007 < 0.1301 ± 0.001 < 0.003 ± 0.1301

Lab Blank DIW (1/1) 05/28/97 < 0.0003 ± 0.0002 < 0.13007 ± 0.0001 < 0.002 ± 0,001 < 0.003 ± 0.000
LabBlank MemF(1/1) 05/28/97 <0.0003 ± 0.0002 <0.0007 ± 0.0003 <0.002 ± 0.001 <0,003 ± 0.001
Lab Blank CapF (1/1) 05/28/97 < 0.0003 ± 0.0002 < 0.0007 ± 0.0002 < 0.002 ± 0.000 < 0.1303 ± 0.1301



Table A2-2. Results of laboratory and field blanks for water sample processing- Continued

Blank Proce~ Date Salenium Silica Silver Sodium
Type Type (mm/dd/yy) (p01L) (m~l/L) (polL) (m~]/L)

LabBlank DIW(I/1) 07/10/96 <0:06 ± 0.04 0.04 ± 0.01 <0.04 ± 0.01 <0.01 _+ 0.01
LabBlank 8LCh(I/1) 07/10/96 <0.06 ± 0.05 0.04 ± 0.01 <0.04 ± 0.01 <0.01 ± 0.00
Lab Blank MemF (1/1) 07/10/96 < 0.06 ± 0.03 0.04 ± 0.01 < 0.04 ± 0.!30 < 0.01 ± 0.00
~ Blank CapF (1/1) 07/10/96 < 0.06 ± 0.05 0.05 ± 0.01 < 0.04 ± 0.01 < 0.01 ± 0.00
LabBlank UF1 (1/1) 07/10/96 <0.07 ± 0.00 0.08 ± 0.02 <0.02 ± 0.01 <0.01 ± 0.00
Lab Blank UF2 (1/1) 07/10/96 < 0.06 ± 0.03 0.07 ± 0.01 < 0.04 ± 0.02 < 0,01 ± 0.01
LabBlank Ub3(l/1) 07/12/96 <0.07 ± 0.02 0.04 ± 0.02 <0.02 ± 0.01 <0.01 ± 0.01
Lab Blank HgP(I/1) 07/12/96 -- ±- -- ±- -- ±- -- ±-
FieldBlank DlW(1/I) 07/17/96 0.06 ± 0.03 <0.18 ± 0.15 <0.04 ± 0.02 <0.01 ± 0.00
FieldBlank 8LCh(I/1) 07/17/96 <0.07 ± 0.07 <0.18 ± 0.03 <0.02 ± 0.01 0,01 ± 0.01
FieldBlank MemF(1/1) 07/17/96 <0.07 ± 0.04 <0.08 ± 0.09 <0.02 ± 0.01 <0.03 ± 0.03
FieldBlank CapF(1/1) 07/17/96 <0.06 ± 0.02 <0.18 ± 0.02 <0.04 ± 0.01 <0.01 ± 0.00
FieldBlank U~(1/1) 07/17/96 <0.1)6 ± 0.05 <0.08 ± 0.03 <0.04 ± 0.00 <0.03 ± 0.00
FieldBlank UF3(1/I) 07/17/96 <0.06 ± 0.03 <0.18 ± 0.20 <0.04 ± 0.01 <0.01 ± 0.00
Field Blank HgP(I/1) 07/17/96 -- ±- -- ±- -- ±- -- ±-
LabBlank DIW(I/1) 09/18/96 <0.13 ± 0.04 0.04 ± 0.02 <0.03 ± 0.03 <0.05 ± 0.01
LabBlank 20LCh(I/I) 09/18/96 <0.3 ± 0.1 0.05 ± 0.03 <0.02 ± 0.03 <0.04 ± 0.02
LabBlank MemF(l/1) 09/18/96 <0.2 ± 0.3 0.067 ± 0.011 <0.02 ± 0.00 <0.04 ± 0.02
LabBlank CapF(l/1) 09/18/96 <0.2 ± 0.1 0.05 ± 0.01 <0.02 ± 0.00 <0.04 ± 0.01
LabBlank UF2(I/1) 09/18/96 <0.3 ± 0.0 0.10 ± 0.02 <0.02 ± 0.01 <0.05 ± 0.01
LabBlank UF3(I/1) 09/18/96 <0.13 ± 0.02 0.08 ± 0.01 <0.03 ± 0.01 <0.05 ± 0.01
LabBlank THB(I/1) 09/18/96 <0,2 ± 0.2 0.17 ± 0.02 <0.02 ± 0.01 <0.04 ± 0.02
Lab Blank HgP(I/1) 09/18/96 -- ±- -- ±- -- ±- -- ±-
FieldBlank DIW(I/1) 09/18/96 <0.13 ± 0.04 0.052 ± 0.016 <0.03 ± 0.03 <0.04 ± 0.03
FieldBlank 20LCh(1/1) 09/18/96 <0.2 ± 0.1 0.063 ± 0.013 <0.02 ± 0.00 <0.04 ± 0.00
FieldBlank MemF(l/1) 09/18/96 <0.13 ± 0.14 0.077 ± 0.014 <0.03 ± 0.02 <0.04 ± 0.02
Field Blank CapF (1/1) 09/18/96 < 0.2 ± 0.1 0.081 ± 0.008 < 0.02 ± 0.01 < 0.04 ± 0.01
FieldBlank UF2(1/1) 09/18/96 <0.13 ± 0.05 0.080 ± 0.006 0.07 ± 0.01 <0.04 ± 0.01
FieldBlank UF3(1/1) 09/18/96 <0.2 ± 0.1 0.086 ± 0.009 <0.02 ± 0.00 <0.04 ± 0.02
FieldBlank THB(1/1) 09/18/96 <0.2 ± 0.1 0.063 ± 0.002 <0.02 ± 0.01 <0.04 ± 0.02
Field Blank HgP(I/1) 09/18/96 -- ±- -- ±- -- ± -- -- ±-
LabBlank DIW(I/1) 11/13/96 <0.12 ± 0.07 0.06 ± 0.01 <0.1 ± 0.04 <0.03 ± 0.01
LabBlaak 8LCh(I/1) 11/13/96 0.16 ± 0.30 0.06 ± 0.01 <0.1 ± 0.02 <0.03 ± 0.02
LabBlank MemF(l/l) 11/13/96 0.13 ± 0.17 0.06 ± 0.02 <0,1 ± 0.01 <0.03 ± 0.01



Table A2-2. Results of laboratory and field blanks for water sample processing-Continued

Blank Process Date Selenium Silica Silver Sodium
Type Type (mm/dd/yy) (pg/L) Imp/L) (pg/L) (m~/L)

LabBlank CapF(l/l) 11/14/96 0.14 + 0.20 <0.06 ± 0.00 <0.1 ± 0.03 <0.03 ± 0.0l
LabBlank UF2(I/1) 11/13/96 <0.12 ± 0.06 0,11 ± 0.01 <0.15 ± 0.02 <0.03 ± 0.01
LabBlank UF3(I/1) 11/13/96 <0.12 ± 0.08 0.07 ± 0.130 <0.1 ± 0.05 ~0.03 ± 0,01
LabBlank T[-IB(I/1) 11/13/96 <0.12 ± 0.15 0.08 ± 0.130 <0.1 ± 0.03 <0,03 ± 0.01
LabBlank HgP(I/1) 11113/96 -- ±- -- ±- -- ±- -- ±-
FieldBlank DIW(I/1) 11/20/96 <0.12 ± 0.13 <0.06 ± 0.01 <0.1 ± 0.07 <0.03 ± 0.01
FieldBlank 8LCh(I/1) 11/20/96 <0.12 ± 0.02 <0.06 ± 0.01 <0.1 ± 0.04 <0.03 ± 0.01
FieldBlank MemF(l/1) 11/20/96 0.20 ± 0.03 <0.06 ± 0,01 <0.1 ± 0.03 <0.03 ± 0.01
FieldBlank CapF(l/1) 11/20/96 0.17 ± 0.16 <0,06 ± 0.01 <0.1 ± 0.02 <0.03 ± 0.01
FieldBlank UFI(I/1) 11/20/96 <0.12 ± 0.06 0.10 ± 0.06 <0.1 ± 0.02 <0.005 ± 0.003
FieldBlank Ub3(l/1) 11/20/96 <0.12 ¯ 0.21 <0.09 ± 0.05 <0.1                                                                                                                                                                                                   _ + 0.01<0.005 ± 0.010
FieldBlank THB(I/1) 11/20/96 <0.12 ± 0.16 <0.09 ± 0.04 <0.1 ± 0.03 <0.004 ± 0.014
FieldBlank CapF(l/1) 11/20/96 <0.12 ± 0.10 <0.09 ± 0.04 <0.1 ± 0.03 <0.004 ± 0.006
Field Blank HgP(I/1) 11/20/96 -- ±- -- ± -- -- ± -- -- ±-
LabBlank DIW(I/1) 12/16/96 <0.11 ± 0.08 0.12 ± 0.01 <0.03 ± 0.02 <0.06 ± 0.02
LabBlank MemF(l/1) 12/16/96 <0.11 ± 0.04 0.08 ± 0.03 <0.03 ± 0.00 <0.08 ± 0.09
Lab Blank CapF(l/1) 12/16/96 -- ±- -- ±- -- ±- -- ±-
Lab Blank HgP(1/2) 12/16/96 -- ± ~ -- ± -- ~ ±- ~ ± ~
LabBlank UFI(lll) 12/16/96 <0.11 ± 0.08 0.10 ± 0.01 0.05 ± 0.01 <0.06 ± 0.03
LabBlank UF3(I/1) 12/16/96 <0.11 ± 0.03 0.09 ± 0.04 0.03 ± 0.03 <0.06 ± 0.03
LabBlank THB(I/1) 12/16/96 <0.11 ± 0.04 0.08 ± 0.07 <0.03 ± 0.01 <0.08 ±0.16
LabBlank 20LCh-1 (1/1) "12/16/96 <0.11 ± 0.03 0.06 ± 0.02 <0.03 ± 0.00 <0.08 ± 0.08
LabBlank 20LCh-2(I/1) 12/16/96 <0.11 + 0.07 0.03 ± 0.02 0.08 ± 0.04 <0.08 ± 0.03
LabBlank 20LCh-3(I/1) 12/16/96 <0.11 ± 0.06 0.09 ± 0.02 <0.03 ± 0.01 <0.06 ± 0.04
LabBlank 20LCh-4(I/1) 12/16/96 <0.11 ± 0.02 0.07 ± 0.01 0.05 ± 0.04 <0.08 ± 0.04
LabBlank 20LCh-5(I/1) 12/16/96 <0,11 ± 0.06 0.06 ± 0.02 0.04 ± 0.04 <0.08 ± 0.02
LabBlartk 20LCh-6(I/1) 12/16/96 <0.11 ± 0.06 0.06 ± 0.00 <0.03 ± 0.00 <0.06 ± 0.04
LabBlank UF1 (1/1) 12/16/96 <0.11 ± 0.07 0.07 ± 0.00 <0.03 ± 0.01 <0.018 ± 0.016
Lab Blank HgP(2/2) 12/16/96 -- ±- -- ± -- ~ ± ~ ~ ±-
FieldBlank DIW(I/I) 12/17/96 <0.11 ± 0.04 0.06 ± 0.01 <0.03 ± 0.02 <0.018 ± 0.004
FieldBlank 8LCh(I/1) 12/17/96 <0.11 ± 0.00 0.08 ± 0.01 <0.03 ± 0.01 <0.018 ± 0.016
FieldBlank MemF(l/1) 12/17/96 <0.11 ± 0.05 0.06 ± 0.01 <0.03 ± 0.00 <0,06 ± 0.03
FieldBlank CapF(l/1) 12/17/96 <0.11 ± 0.02 0.07 ± 0.01 0.07 ± 0.02 <0,018 ± 0.009
FieldBlank UF2(I/1) 12/17/96 <0.11 ± 0.03 0.08 ± 0.01 <0.03 ± 0.02 <0.06 ± 0.04
FieldBlank TI-[B(I/1) 12/17/96 <0.11 ± 0.03 0.07 ± 0.02 <0.03 ± 0.00 <0.06 ± 0.03
LabBlank DIW(I/1) 01/06/97 <0.2 ± 0.1 <0.04 ± 0.00 0.07 ± 0.02 <0.018 ± 0.005



Table A2-2. Results of laboratory and field blanks for water sample processing-Continued

Blank Process Date Selenium Silica Silver Sodium
Type Type (mm/dd/yy) (t~g/L) (rr~/L) (p.g/L) (rag/L)

LabBlank UFI(I/1) 01/05/97 <0.2 ± 0.0 <0.04 ± 0.01 <0.02 ± 0.01 <0.018 + 0.014
LabBlank MemF(l/l) 01/06/97 <0.2 ± 0.0 <0.04 -+ 0.01 <0.02 ± 0.02 <0.018 _ 0.004
Lab Blank CapF (1/1) 01/06/97 < 0.3 ± 0.3 < 0.05 + 0.01 < 0.2 ± 0.1 na ± na
LabBlank UF~(1/2) 01/06/97 <0.2 ± 0.1 0.05 ± 0.01 <0.02 ± 0.02 <0.018 ± 0.000
Lab Blank UF2 (2/2) 01/06/97 < 0.09 + 0.04 0.06 ± 0.02 < 0.04 ± 0.01 < 0.03 ± 0.01
LabBlank UF3(I/I) 01/06/97 <0.2 + 0.1 0.31 ± 0.00 <0.02 ± 0.00 <0.018 ± 0.005
Lab Blank THB (1/1) 01/06/97 < 0.2 ± 0.1 < 0.04 ± 0.01 < 0.02 ± 0.00 < 0.018 ± 0.003
LabBlank 25LCb(l/I) 01/06/97 <0.2 ± 0.0 <0.04 ± 0.01 <0.02 ± 0.00 <0.018 ± 0.004
LabBlank DIW(I/1) 01/06/97 <0.2 ± 0.I <0.04 ± 0.02 <0.02 + 0.00 <0.018 ± 0.004
Lab Blank HgP(I/I) 01/06/97 -- ±- -- ±- -- ±- -- ±-
Field Blank TI-IB (1/1) 01/06/97 < 0,2 ± 0.1 < 0.04 ± 0.01 < 0.02 ± 0.00 < 0.018 ± 0.002

LabBlank UF~(I/1) 05/28/97 <0.3 ± 0.1 0.16 ± 0.03 <0.2 ± 0.1 <0.06 ± 0.02

LabBlank UF3(I/1) 05/28/97 <0.3 + 0.1 <0.05 ± 0.03 <0.2 ± 0.1 <0.06 ± 0.02

Lab Blank THB (1/1) 05/28/97 < 0.3 ± 0.I < 0.05 ± 0.02 < 0.2 ± 0.0 < 0.06 ± 0.00

LabBlank HgP(I/1) 05/28/97 _ ±_ m ±_ _ _+._ -- ±-

FieldBlank DIW(I/2) 06/05/97 <0,3 ± 0.1 <0.05 ± 0.02 <0.2 ± 0.I <0.06 ± 0.01

FieldBlank DIW(2/2) 06/05/97 <0.1 ± 0.1 <0.05 ± 0.02 <0.2 ± 0.2 <0.06 ± 0.01

Field Blank CapF (1/3) 06/05/97 < 0.3 + 0,1 < 0.05 ± 0.03 < 0.2 ± 0.1 < 0.06 ± 0.03
FieldBlank UFVP(I/1) 06/05/97 <0,1 ± 0.1 <0.05 ± 0.02 <0,2 ± 0.1 <0.06 ± 0.01
FieldBlank JyCn(l/1) 06/05/97 <0,3 ± 0.1 <0.05 ± 0.03 <0.2 ± 0.0 <0.06 ± 0.01
FieldBlank CapF(2/3) 06/05/97 <0.1 ± 0.0 <0.07 ± 0.03 <0.2 ± 0.1 <0.05 ± 0.03
FieldBlank CapF(3/3) 06/05/97 <0,1 ± 0.0 <0.07 ± 0.04 <0.2 ± 0.0 <0.1 ± 0.1
FieldBlank SCDI(I/1) 06/05/97 <0,2 ± 0.0 <0.07 ± 0.03 <0.2 ± 0.1 <0.I ± 0.1
FieldBlank SCADI(I/1) 06/05/97 <0.2 ± 0.5 <0.07 ± 0.02 <0.2 ± 0.1 <0.1 ± 0.1
Field Blank TfIb (1/1) 06/05/97 < 0,2 ± 0.2 < 0,07 ± 0.04 < 0.2 ± 0.1 < 0.07 ± 0.01
LabBlank DIW(1/1) 05/28/97 <0.3 + 0.1 <0.05 ± 0.03 <0,2 ± 0.1 <0.06 ± 0.02
LabBlank MemF(l/1) 05/28/97 <0.1 ± 0.0 <0.05 ± 0.03 <0.2 ± 0.1 <0.06 ± 0.02
LabBlank CapF(l/1) 05/28/97 <0,1 ± 0.1 <0.05 ± 0.01 <0.2 ± 0.1 <0.06 ± 0.02



Table A2-2. Results of laboratory and field blanks for water sample processing--Continued

Blank Process Date Strontium Terbium Thallium Thulium
Type Type (mm/dd/yy) (p.g/L) (p.g/L) (p.g/L) (pg/L)

Lab Blank DIW (l/l) 07/10/96 < 0.04                                                                            _ + 0.01< 0.0002 ± 0.0000 < 0.0009 +                                                             _ 0.0004< 0.0003 ± 0.0000
Lab Blank 8LCh (1/1) 07/10/96 0.07 ± 0.06 < 0.0002 _ 0.0001 < 0.0009 ± 0.0003 < 0.0003 ± 0.0000
Lab Blank MemF (1/1) 07/10/96 < 0.04 ± 0.01 < 0.0002 ± 0.0000 < 0.0009 ± 0.0001 < 0.0003 ± 0.00(X)
Lab Blank CapF (1/1) 07/10/96 < 0.04 - 0.00 < 0.0002 ± 0.0001 < 0.0009 ± 0.0004 < 0.0003 ± 0.0001

LabBlank UFI(1/1) 07/10/96 <0.08 ± 0.03 <0.0003 ± 0.0001 <0.0014 ± 0.0011 0.0005 ± 0.0001

Lab Blank UF2 (1/1) 07/10/96 < 0.04 ± 0.01 < 0.0002 ± 0.0001 < 0.0009 ± 0.0002 < 0.0003 ± 0.01301

Lab Blank UF3 (1/1) 07/12/96 < 0.08 -_ 0.00 0.0006 ± 0.0001 < 0.0014 ± 0.0004 < 0.0003 ± 0.0002

Lab Blank HgP(I/1) 07/12/96 -- ±- -- ±- -- ±- -- ±-
Field Blank DIW (1/1) 07/17/96 < 0.04 ± 0.01 < 0.0002 ± 0.0001 < 0.0009 ± 0.0005 < 0.0003 ± 0.0000

FieldBlank 8LCh(I/1) 07/17/96 <0.08 - 0.47 <0.0003 ± 0.0005 <0.0014 _ 0.0007 <0.0003 ± 0.0002
FieldBlank MemF(l/1) 07/17/96 <0.08 _ 0.25 <0.0003 _ 0.0003 <0.0014 ± 0.0018 <0.0003 ± 0.0002
FieldBlank CapF(l/1) 07/17/96 <0.04 ± 0.02 <0.0002 ± 0.0001 <0.0009 ± 0.0004 <0.0003 ± 0.0000
FieldBlank UF2(I/1) 07/17/96 <0.04 ± 0.01 <0.0002 ± 0.00013 <0.0009 ± 0.0004 <0.0003 ± 0.13001

< 0.0003 ± 0.13001FieldBlank UF3(I/I) 07/17/96 <0.04 ± 0.01 <0.0002 ± 0.0000 <0.0009 ± 0.0005
FieldBlank HgP(I/1) 07/17/96 -- +- -- ±- -- ±- -- ±-
Lab Blank DIW (1/1) 09/18/96 < 0.007 ± 0.001 < 0.0005 ± 0.0003 < 0.002 ± 0.000 < 0.0005 ±0.0001
Lab Blank 20LCh (1/1) 09/18/96 < 0.007 ± 0.003 < 0.0008 _ 0.0002 < 0.005 ± 0.001 < 0.0005 ± 0.0002
Lab Blank MemF (1/1) 09/18/96 < 0.007 ± 0.002 < 0.0004 ± 0.0003 < 0.0013 ± 0.0005 < 0.0006 ± 0.0000
Lab Blank CapF (1/1) 09118/96 < 0.007 ± 0.002 < 0.0004 ± 0.0004 < 0.0013 ± 0.0004 < 0.0006 ± 0.0003
Lab Blank UF2 (1/1) 09/18/96 < 0.007 ± 0.003 < 0.0008 ± 0.0002 < 0.005 _ 0.002 < 0.0005 ± 0.0001
Lab Blank UF3 (1/1) 09/18/96 < 0.007 ± 0.002 < 0.0005 ± 0.0001 < 0.002 ± 0.001 < 0.0005 ± 0.0002
LabBlank THB(I/1) 09/18/96 <0.007 ± 0.001 <0.0004 ± 0.0004 <0.0013 ± 0.0011 <0.0006 ± 0.0003
Lab Blank HgP(I/1) 09/18/96 -- ±- -- ±- -- ±- -- ±-
FieldBlank DIW(I/1) 09/18/96 <0.007 ± 0.002 <0.0005 ± 0.0006 <0.002 ± 0.t300 <0.0005 ± 0.0001
FieldBlank 20LCh(I/1) 09/18/96 <0.007 ± 0.002 <0.0004 ± 0.0002 <0.0013 ± 0.0009 <0.0006 ± 0.0001
FieldBlank MemF(l/1) 09/18/96 <0.007 ± 0.003 <0.0005 ± 0.0004 <0.002 ± 0.001 <0.0005 ± 0.0007
FieldBlank CapF(l/1) 09/18/96 <0.007 ± 0.001 <0.0004 ± 0.0001 <0.0013 ± 0.0003 <0.0006 ± 0.0003
FieldBlank UF2(I/1) 09/18/96 <0.007 ± 0.002 <0.0005 ± 0.0004 <0.002 ± 0.001 <0.0005 ± 0.0003
FieldBlank UF3(I/1) 09/18/96 <0.007 ± 0.001 <0.0004 ± 0.0000 <0.0013 ± 0.0010 <0.0(O ± 0.0003
FieldBlank THB(I/.1) 09/18/96 <0.007 + 0.002 <0.0004 ± 0.0004 <0.0013 ± 0.0017 <0.0006 ± 0.0002
FieldBlank HgP(I/1) 09118/96 -- ±- -- ±- -- ±- -- ±-
LabBlank DIW(I/1) 11/13/96 <0.4 _ 0.1 <0.0008 ± 0.0003 <0.007 ± 0.002 <0.0006 ± 0.0001
LabBlank 8LCh(I/1) II/13/96 <0.4 ± 0.0 <0.0008 ± 0.0002 <0.007 ± 0.002 <0.0006 ± 0.0001
LabBlank MemF(l/1) 11/13/96 <0.4 ± 0.0 <0.0008 ± 0.0002 <0.007 ± 0.001 <0.0006 ± 0.13001



Table A2-2. Results of laboratory and field blanks for water sample processing-Continued

Blank Process Date Strontium Terbium Thallium Thulium
Type Type (mm/dd/yy) (!~g/L) (p.glL) (pg/L) (~g/L)

LabBlank CapF(l/1) 11/14/96 <0.4 ± 0.1 <0.0008 ± 0.0004 <0.007 +_ 0.001 <0.0006 ± 0.0001
LabBlank UF2(1/1) 11/13D6 <0.4 + 0.1 <0.0008 ± 0.0002 <0.007 ± 0.001 <0.0006 ± 0.0002
LabBlank UF3(I/1) 11/13/96 <0.4 ± 0.0 <0.0008 ± 0.0002 <0.007 ± 0.001 <0.0006 ± 0.0003
LabBlank THB(I/1) 11/13/96 <0.4 ± 0,0 <0.0008 ± 0.0(100 <0.007 ± 0.002 <0.0006 ± 0.0005
LabBlank HgP(I/1) 11/13/96 -- ±- -- ±- -- ±- -- ±-
FiddBlank DIW(I/1) 11/20/96 <0.4 ± 0.0 <0.0008 ± 0.0004 <0.007 ± 0.001 <0.0006 ± 0.0000
FieldBlank 8LCh(1/1) 11/20/96 <0.4 ± 0.0 <0.0008 ± 0.0005 <0.007 ± 0.000 <0.0006 ± 0.0002
FieldBlank MemF(1/1) 11/20/96 <0.4 +_ 0.0 <0.0008 ± 0.0002 <0.007 ± 0.001 <0.0006 ± 0.0002
FieldBlank CapF(1/1) 11/20/96 <0.4 ± 0.0 <0.0008 ± 0.0000 <0.007 ± 0.001 <0.0006 ± 0.0002
FieldBlank UFl(l/1) 11/20D6 <0.4 ± 0.1 <0.0008 ± 0.0002 <0.007 ± 0.001 <0.0006 + 0.0002
Fi¢ldBlank UF3(I/1) 11/20/96 <0.4 ± 0.1 <0.0008 ± 0.0001 <0.007 ± 0.000 <0.(X)06 ± 0.0003
FieldBlank THB(I/1) 11/20/96 <0.4 ± 0.1 <0.0008 ± 0.0001 <0.007 ± 0.003 <0.0006 ± 0.0002
FieldBlank CapF(l/l) 11/20/96 <0.4 ± 0.0 <0.0008 ± 0.0001 <0.007 ± 0.001 <0.0006 ± 0.0003
FieldBlank HgP(I/I) 11/20/96 -- ±- -- ±- -- ±- -- ±-
Lab Blank DIW (1/1) 12/16/96 < 0.02 ± 0.034 < 0.0003 ± 0.0002 < 0.004 ± 0.000 < 0.0002 ± 0.13001
Lab Blank MemF (1/1) 12/16/96 0.037 __. 0.035 < 0.0003 ± 0.0001 < 0.004 ± 0.000 < 0.0002 ± 0.0001
Lab Bla.ak CapF(l/1) 12/16/96 -- ± ~ -- ±- -- ±- -- ±-
Lab Blank HgP(1/2) 12/16/96 ~ ± w _ ±_ _ ±_ _ ±_
LabBlank UFI(1/1) 12/16/96 <0.02 ± 0.011 <0.0003 ± 0.0031 <0.004 ± 0.001 <0.0002 ± 0.0001
LabBlank UF3(1/1) 12/16/96 <0.02 ± 0.010 <0.0003 ± 0.0002 <0.004 ± 0.001 <0.0002 ± 0.0001
LabBlank THB(1/I) 12/16/96 0.023 ± 0.021 <0.0003 ± 0.0(100 <0.004 ± 0.001 <0.0002 ± 0.0001
Lab Blank 20LCh-1 (1/1) 12/16/96 < 0.02 ± 0.005 < 0.0003 ± 0.0001 < 0.004 ± 0.000 < 0.0002 ± 0.0001
Lab Blank 20LCho2 (1/1) 12/16/96 < 0.02 ± 0.027 < 0.0003 ± 0.0001 < 0.004 ± 0.002 < 0.0002 ± 0.0001
Lab Blank 20LCh-3 (1/1) 12/16/96 0.042 ± 0.028 < 0.0003 ± 0.0001 < 0.004 ± 0.000 < 0.0002 ± 0.0002
LabBlank 20LCh-4(I/1) 12/16/96 0.020 ± 0.014 <0.0003 ± 0.0(102 <0.004 ± 0.000 <0.0002 ± 0.0001
LabBlank 20LCh-5(I/1) 12/16/96 0.034 ± 0.010 <0.0003 ± 0.0002 <0.004 ± 0.001 <0.0002 ± 0.01301
LabBlank 20LCh°6(I/1) 12/16/96 <0.02 ± 0.012 <0.0003 ± 0.0000 <0.004 ± 0.001 <0.0002 ± 0.0001
Lab Blank UF1 (1/1) 12/16/96 < 0.02 ± 0.!305 < 0.0003 ± 0.0003 < 0.004 ± 0.001 < 0.0002 ± 0.0001
Lab Blank HgP(2/2) 12/16/96 m ± ~ _ ±_ _ ±_ _ ±_
Field Blank DIW (1/1) 12/17D6 0.028 ± 0.038 < 0.0003 ± 0.0000 < 0.004 ± 0o000 < 0.0002 -,- 0.0001
FieldBlank 8LCh(I/1) 12/17/96 <0.02 + 0.019 <0.0003 ± 0.0002 <0.004 ± 0.001 <0.0002 ± 0.0002
FieldBlank MemF(l/1) 12/17/96 0.039 ± 0.015 <0.0003 ± 0.0001 <0.004 ± 0.000 <0.0002 ± 0.13001
FieldBlank CapF(l/1) 12/17/96 0.050 ± 0.026 <0.0003 ± 0.0000 <0.004 ± 0.t300 <0.0002 ± 0.0001
FieldBlank UF2(I/1) 12/17/96 0.024 ± 0.014 <0.0003 ± 0.13001 <0.004 ± 0.002 <0.0002 ± 0.0002
Field Blank THB (1/1) 12/17/96 0.071 ± 0.024 < 0.0003 ± 0.0001 < 0.004 ± 0.000 < 0.0002 ± 0.0001
Lab Blank DIW (1/1) 01/06/97 < 0.02 ± 0.028 < 0.0003 ± 0.0001 < 0.004 ± 0.000 < 0.0002 ± 0.0001



Table A2-2. Results of laboratory and field blanks for water sample processing-Continued

Blank Proee~ Date Strontium Terbium Thallium Thulium
Type Type (mm/dd/yy} (pg/L) (pg/L) (pg/L) (pg/L)

Lab Blank UFI (1/1) 01/05/97 < 0.02 ± 0.026 < 0.0003 ± 0.0001 < 0.004 ± 0.001 < 0.0002 ± 0.0001
LabBlank MemF(l/1) 01/06/97 <0.02 ± 0.031 <0.0003 ± 0.0001 <0.004 ± 0.000 <0.0002 ± 0.0000
Lab Blank CapF (1/1) 01/06/97 < 0.06 ± 0.06 < 0.0004 ± 0.0002 < 0.007 ± 0.001 < 0.0OM ± 0.0001
Lab Blank UF2 (1/2) 01/06/97 < 0.02 ± 0.026 < 0.0003 + 0.0001 < 0.004 ± 0.001 < 0.0002 ± 0.0000
Lab Blank UF2 (2/2) 01/06/97 < 0.05 ± 0.01 < 0.0004 ± 0.0002 < 0.007 ± 0.0130 < 0.0005 ± 0.0001
Lab Blank UF3 (1/1) 01/06/97 0.063 ± 0.005 0.0008 ± 0.0001 <0.004 ± 0.000 0.0002 ± 0.0001
Lab Blank THB (1/1) 01/06/97 < 0.02 ± 0.015 < 0.0003 ± 0.0030 < 0.004 ± 0.000 < 0.0002 ± 0.0000
Lab Blank 25LCb (1/1) 01/06/97 < 0.02 ± 0.018 < 0.0003 ± 0.0001 < 0.004 ± 0.001 < 0.0002 ± 0.0000
Lab Blank DIW (1/1) 01/06/97 0.031 ± 0.032 < 0.0003 ± 0.0001 < 0.004 ± 0.000 < 0.0002 ±0.00O2
Lab Blank HgP(I/1) 01106/97 -- ±- -- ±- -- ±- -- ±-
FieldBlank THB(1/1) 01/06/97 <0.02 ± 0.018 <0.0003 ± 0.0002 <0.004 ± 0.000 <0.0002 ± 0.0001
Lab Blank UF2 (1/1) 05/28/97 < 0.06 ± 0.00 < 0.0004 ± 0.0002 < 0.007 ± 0.001 < 0.0OM ± 0.0001
Lab Blank UF3 (1/1) 05/28/97 < 0.06 ± 0.02 < 0.0004 ± 0.0003 < 0.007 ± 0.001 < 0.0004 ± 0.0001
Lab Blank THB (1/1) 05/28/97 < 0.06 ± 0.02 < 0.0(X)4 ± 0.0032 < 0.007 ± 0.000 < 0.0004 ± 0.0031
Lab Blank HgP(I/1) 05/28/97 -- __.- -- ±- -- ±- -- ±-
Field Blank DIW (1/2) 06/05/97 < 0.06 ± 0.02 < 0.0004 ± 0.0001 < 0.007 ± 0.001 < 0.0OM ± 0.0002
Field Blank DIW (2/2) 06/05/97 < 0.06 ± 0.01 < 0.0004 ± 0.0001 < 0.007 ± 0.001 < 0.0004 ± 0.0900
Field Blank CapF (1/3) 06/05/97 < 0.06 ± 0.01 < 0.0004 ± 0.0001 < 0.007 ± 0.001 < 0.0004 ± 0.0090
FieldBlank UFVP(I/1) 06/05/97 <0.06 ± 0.02 <0.00~ ± 0.0001 <0.007 ± 0.000 <0.0004 ± 0.0000
Field Blank JyCll (1/1) 06/05/97 < 0.06 ± 0.01 < 0.0004 ± 0.0(X)I < 0.007 ± 0.001 < 0.0004 ± 0.0001
Field Blank CapF (2/3) 06/05/97 < 0.07 ± 0.03 < 0.0007 ± 0.0002 < 0.008 ± 0.001 < 0.0004 ± 0.0002
Field Blank CapF (3/3) 06/05/97 0.09 _+ 0.05 < 0.0007 ± 0.0001 < 0.008 ± 0.001 < 0.0004 ± 0.0003
Field Blank SCDI (1/1) 06/05/97 < 0.07 ± 0.09 < 0.0007 ± 0.0002 < 0.008 ± 0.001 < 0.0004 ± 0.0004
FieldBlank SCADI(I/1) 06/05/97 0.07 ± 0.14 <0.0007 ± 0.0004 <0.008 ± 0.002 <0.0004 ± 0.0004
Held Blank TfI’b (1/1) 06/05/97 < 0.07 ± 0.09 < 0.0007 ± 0.0003 < 0.008 ± 0.001 < 0.0004 ± 0.0002
Lab Blank DIW (1/1) 05/28/97 < 0.06 + 0.00 < 0.0004 ± 0.0002 < 0.007 ± 0.001 < 0.0004 ± 0.0002
Lab Blank MemF (1/1) 05/28/97 < 0.06 ± 0.02 < 0.0004 ± 0.0001 < 0.007 ± 0.001 < 0.0004 ± 0.0001
Lab Blank CapF (1/1) 05/28/97 < 0.06 ± 0.01 < 0.0004 ± 0.0001 < 0.007 ± 0.001 < 0.0024 ± 0.0000



Table A2-2. Results of laboratory and field blanks for water sample processing--Continued

Blank Pro~es= Date Uranium Vanadium Ytterbium Yttrium
Type Type (mm/dd/yy) (p.g/L) (Ixg/L) (pg/L} (pg/L)

LabBlank DIW(I/1) 07/10/96 <0.0014 ± 0.0011 <0.02 ± 0.01 <0.0007 ± 0.0003 <0.0004 ± 0.0002
LabBlank 8LCh(I/1) 07/I0/96 <0.0014 ± 0.0002 <0.02 ± 0.00 <0.0007 ± 0.0002 <0.0004 ± 0.0005
Lab Blank MemF (1/1) 07/10/96 < 0.0014 ± 0.0006 < 0.02 ± 0.01 < 0.0007 ± 0.0003 < 0.0004 ± 0.0001
LabBlank CapF(l/1) 07/10/96 <0.0014 + 0.0004 <0.02 ± 0.02 <0.0007 ± 0.0002 <0.0004 ± 0.0003
LabBlank UF1 (1/1) 07/10/96 <0.0011 ± 0.0004 <0.03 ± 0.03 0.0014 ± 0.0001 0.0002 ± 0.0006
Lab Blank UF2 (1/1) 07/10/96 0.0030 ± 0.0044 < 0.02 ± 0.01 < 0.0007 ± 0.0003 < 0.0(104 ± 0.0001
LabBlank UF3(1/1) 07/12/96 <0.0011 ± 0.0009 0.05 ± 0.03 <0.001 ± 0.0004 0.0007 ± 0.0001
Lab Blank HgP(I/1) 07/12/96 -- ± -- -- ±- -- ±- -- ±-
FieldBlank DIW(I/1) 07/17/96 <0.0014 ± 0.0014 <0.02 ± 0.01 <0.0007 ± 0.0003 <0.0004 ± 0.0000
FieldBlank 8LCh(I/1) 07/17/96 <0.0011 ± 0.0061 <0.03 ± 0.13 <0.001 ± 0.0011 0.0017 ± 0.0014
FieldBlank MemF(l/1) 07/17/96 <0.0011 ± 0.0015 <0.03 ± 0.05 <0.001 ± 0.0008 0.0003 ± 0.0001
FieldBlank CapF(l/1) 07/17/96 <0.0014 ± 0.0002 <0.02 ± 0.00 <0.0007 ± 0.0001 <0.0004 ± 0.0002
Field Blank UF2 (1/1) 07/17/96 < 0.0014 ± 0.0021 < 0.02 ± 0.02 < 0.0007 ± 0.0001 < 0.0004 ± 0.0002
FieldBlank UF3(I/1) 07/17/96 <0.0014 ± 0.0002 <0.02 ± 0.01 <0.0007 ± 0.0006 <0.0004 ± 0.0003
Field Blank HgP(I/1) 07/17/96 -- ±- -- ±- -- ±- -- ±-
LabBlank DIW(I/1) 09/18/96 <0,006 ± 0.001 0.09 ± 0.10 <0.002 ± 0.0014 <0.0004 ± 0.0004
Lab Blank 20LCh (1/1) 09/18/96 < 0,013 ± 0.000 < 0.04 ± 0.04 < 0.0008 ± 0.0000 < 0.0(O ± 0.0005
LabBlank MemF(l/1) 09/18/96 <0,004 ± 0.000 <0.03 ± 0.07 0.0009 ± 0.0006 <0.0005 ± 0.0002
Lab Blank CapF (1/1) 09/18/96 < 0.004 ± 0.001 < 0.03 ± 0.01 < 0.0006 ± 0.0002 < 0.0005 ± 0.0003
Lab Blank UF2 (1/1) 09/18/96 < 0.013 ± 0.002 < 0.04 ± 0.03 0.0012 ± 0.0003 < 0.0009 ± 0.0006
LabBlank UF3(I/1) 09/1806 <0.006 ± 0.003 0.10 ± 0.12 <0.002 ± 0.0002 <0.0004 ± 0.0005
Lab Blank THB (1/1) 09/18/96 < 0.004 ± 0.001 < 0.03 ± 0.04 < 0.0006 ± 0.0007 < 0.0005 ± 0.0002
Lab Blank HgP(I/1) 09/18/96 -- ±- -- ±- -- ±- ~ ± ~
Field Blank DIW (1/1) 09/18/96 < 0,006 ± 0.002 < 0.09 ± 0.04 < 0.002 ± 0.0002 < 0.0004 ± 0.0003
FieldBlank 20LCh(I/I) 09/18/96 <0.004 ± 0.001 <0.03 ± 0.02 0.0009 ± 0.0003 <0.0005 ± 0,0002
Field Blank MemF (1/1) 09/18/96 < 0,006 ± 0.001 < 0.09 ± 0.08 < 0.002 ± 0.0007 < 0.0004 ± 0.0004
FieldBlank CapF(I/1) 09/18/96 <0,004 ± 0,001 <0.03 ± 0.01 <0.0006 ± 0.0011 <0.0005 ± 0.0006
FieldBlank UF2(I/1) 09/18/96 0.048 ± 0.011 <0.09 ± 0.01 <0.002 ± 0.00~ <0.0004 ± 0.0003
FieldBlank UF3(I/1) 09/18/96 <0,004 ± 0.002 0.04 ± 0.02 <0.0006 ± 0.0001 <0.0005 ± 0.0002
Field Blank THB (1/1) 09/18/96 < 0,004 ± 0.001 0.04 ± 0.01 < 0.0006 ± 0.0005 < 0.0005 ± 0.0001
Field Blank HgP(I/I) 09/18/96 -- ±- -- ±- ~ +- -- ±-
LabBlank DIW(I/I) 11/13/96 <0,003 + 0.003 <0.04 ± 0.02 <0.0013 ± 0.0007 <0.0006 ± 0.0002
Lab Blank 8LCh (1/1) 11/13/96 < 0,003 ± 0.001 < 0.04 ± 0.01 < 0.0013 ± 0.0005 0.0007 ± 0.0005
LabBlank MemF(l/1) 11/13/96 <0,003 ± 0.005 <0.04 ± 0.02 <0.0013 ± 0.0010 <0.0006 ± 0,0031



Table A2-2. Results of laboratory and field blanks for water sample processing- Continued

Blank Process Data Uranium Vanadium Ytterbium Yttrium
Type Type (mm/dd/yy) (pglL) (pg/L) (pg/L) (p.glL)

LabBlank CapF(l/1) 11/14/96 <0.003 ± 0.001 <0.04 ± 0.01 <0.0013 ± 0.0010 <0.0006 ± 0.0003
LabBlank UF2(1/1) 11/13/96 <0.003 ± 0.003 <0.04 ± 0.01 <0.0013 ± 0.0009 <0.0006 _+ 0.0005
LabBlank UF3(1/1) 11/13/96 0.003 ± 0.003 <0.04 ± 0.01 <0.0013 ± 0.0007 0.0013 ± 0.0002
LabBlank TI-H3(I/1) 11/13/96 <0.003 ± 0.002 <0.04 ± 0.01 <0.0013 ± 0.0005 <0.0006 ± 0.0006
Lab Blank HgP(I/1) 11/13/96 -- ±- -- :t:- -- ±- -- ±-
FieldBlank DIW(I/1) 11/20/96 0.004 ± 0.006 <0.04 ± 0.01 <0.0013 ± 0.0006 <0.0006 ± 0.0003
FieldBlank 8LCh(I/1) 11/20/96 <0.003 ± 0.003 <0.04 ± 0.01 <0.0013 ± 0.0005 <0.0006 ± 0.0002
FieldBlank MemF(l/1) 11/20/96 <0.003 ± 0.001 <0.04 ± 0,01 <0.0013 ± 0.0008 <0.0006 ± 0.0002
FieldBlank CapF(l/1) 11/20/96 <0,003 ± 0,001 <0.04 ± 0.01 <0.0013 ± 0.0015 <0.0006 ± 0.0002
FieldBlank UFI(I/1) 11/20/96 <0.003 ± 0.002 <0.04 ± 0.01 <0.0013 ± 0.0003 <0.0006 ~ 0.0003
FieldBlartk UF3(I/1) 11/20/96 <0.003 ± 0.001 <0.04 ± 0.01 <0.0013 ± 0.0006 <0.0006 ~ 0.0005
FieldBlank THB(I/1) 11/20/96 <0.003 ± 0.002 <0.04 ± 0.00 <0.0013 ± 0.0002 0.0009 ± 0.0008
FieldBlank CapF(l/l) 11/20/96 <0.003 ± 0,001 <0.04 ± 0.130 <0.0013 ± 0.0001 <0.0006 ± 0.0001
Field Blank HgP(I/1) 11/20D6 -- ±- -- ±- -- ±- -- ±-
LabBlank DIW(I/1) 12/16/96 0.0008 ± 0.0010 <0.011 ± 0.008 <0.0008 ± 0.0003 <0.0001 ± 0.0003
Lab Blank MemF (1/1) 12/16/96 < 0.0005 ± 0.0004 < 0.011 ± 0.007 < 0.0008 ± 0.0001 < 0.0001 ± 0.0002
Lab Blank CapF(l/1) 12/16/96 m ± m _ ± ~ _ ± ~ _ ±_

Lab Blank HgP(1/2) 12/16/96 ~ ± ~ ~ ±- ~ ±- -- ± ~
LabBlank UFI(I/1) 12/16/96 <0.0005 ± 0.0003 <0,011 ± 0.006 <0.0008 ± 0.0002 <0.0001 + 0.0001
Lab Blank UF3 (1/1) 12/16/96 0.0005 ± 0.0002 < 0.011 ± 0.006 < 0.0008 ± 0.0003 < 0.0001 ± 0.0003
LabBlank THB(I/1) 12/16/96 <0.0005 ± 0.0001 <0.011 ± 0.004 <0.0008 ± 0.0002 0.0003 ± 0.0003
LabBlank 20LCh-I(I/I) 12/16/96 <0.0005 ± 0.0004 <0.011 ± 0.006 <0.0008 ± 0.0001 0.0002 ± 0.0005
LabBlank 20LCh-2(I/1) 12/16/96 <0.0005 ± 0.0001 <0.011 ± 0.004 <0.0008 ± 0.0002 <0.0001± 0.0005
LabBlank 20LCh-3(I/1) 12/16/96 0.0006 ± 0.0007 <0,011 ± 0.007 <0.0008 ± 0,0004 0.0004 ± 0.0006
LabBlank 20LCh-4(I/1) 12/16/96 <0.0005 ± 0.0004 <0.011 ± 0.004 <0.0008 ± 0.0003 0.0002 ± 0.0001
LabBlank 20LCh-5(I/1) 12/16/96 0.0007 ± 0.0009 <0.012 ± 0.006 <0.0008 ± 0.0002 0.0004 ± 0.0005
LabBlank 20LCh-6(I/1) 12/16/96 0.0005 ± 0.0002 <0,011 ± 0.004 <0.0008 ± 0.0002 <0.0001 ± 0.0001
LabBlank UFI(1/1) 12/16/96 <0.0005 ± 0.0007 <0.011 ± 0.010 <0.0008 ± 0.0002 <0.0001 ± 0.0002
Lab Blank HgP(2/2) 12/16/96 -- ± ~ ~ ± ~ -- ± m -- :t: ~
FieldBlartk DIW(I/,1) 12/17D6 <0.0005 ± 0.0003 <0.011 ± 0,001 <0.0008 ± 0.0003 <0.0001 ± 0.0000
FieldBlartk 8LCh(I/1) 12/17/96 <0.0005 ± 0.0003 <0.011 ± 0.003 <0.0008 ± 0.0004 <0.0001 ± 0.0004
FieldBlank MemF(1/l) 12/17/96 0.0006 ± 0.0013 <0.011 ± 0.015 <0.0008 ± 0.0007 0,0004 ± 0.0003
FieldBlank CapF(l/1) 12/17/96 <0.0005 ± 0.0003 <0.011 ± 0,014 <0.0008 ± 0.0001 0.0007 ± 0.0001
FieldBlank U~(I/1) 12/17/96 <0.0005 ± 0.0004 <0.011 ± 0.006 <0.0008 ± 0.0001 <0.0001 ± 0.0002
FieldBlank THB(I/1) 12/17/96 <0.0005 ± 0.0006 <0.011 ± 0.002 <0.0008 ± 0.0007 0.0006 ± 0.0003
Lab Blank DIW (I/1) 01/06/97 < 0.1301 ± 0.000 < 0.008 ± 0.OM < 0.0007 ± 0.0007 < 0.0OM ± 0.0003



Table A2-2. Results of laboratory and field blanks for water sample processing-Continued

Blank Process Date Uranium Vanadium Ytterbium Yttrium
Type Type (mm/dd/yy) (~g/L) (!~g/L) (pg/L) (l~g/L)

Lab Blank UFI (1/1) 01/05/97 < 0.001 ± 0.000 < 0.008 ± 0.003 < 0.0007 ± 0.0000 < 0.0004 ± 0.0000
Lab Blank MemF (1/1) 01/06/97 < 0.001 ± 0,000 < 0.008 __. 0,008 < 0.0007 ± 0.0007 < 0.0004 ± 0.0002
Lab Blank CapF (1/1) 01/06/97 < 0.002 ± 0,001 < 0.02 ± 0.01 < 0.001 ± 0,000 < 0.0(105 ± 0.0006
Lab Blank UF2 (1/2) 01/06/97 < 0.t301 ± 0.001 < 0,008 ± 0.0130 < 0.0007 ± 0.0(103 < 0.0004 ± 0.0002
LabBlank UF2(2/2) 01/06/97 0.146 ± 0,036 <0.011 ± 0.008 <0.0(116 ± 0.0005 <0.0007 ± 0.0002
Lab Blartk UF3 (1/1) 01/06/97 <0.001 ± 0,000 0.21 ± 0.00 0,0016 ± 0.0004 0.023 ± 0.001
Lab Blank TI-IB (1/1) 01/06/97 < 0.001 ± 0.000 < 0.008 ± 0.002 < 0.0007 ± 0,0003 < 0,0004 ± 0.0001
Lab Blank 25LCb (1/1) 01/06/97 < 0.001 ± 0.000 < 0.008 ± 0.003 < 0,0007 ± 0.0004 < 0.0004 ± 0.0002
Lab Blank DIW (1/1) 01/06/97 < 0.001 _ 0,000 < 0,008 ± 0.003 < 0.0007 ± 0.0001 < 0.0004 ± 0.0004
Lab Blank HgP(I/1) 01/06/97 -- ±- -- ±- -- ±- -- ±-
Field Blank THB (1/1) 01/06/97 < 0.001 ± 0,000 < 0.008 ± 0.005 < 0.0007 ± 0.0003 < 0.0004 ± 0.0002
Lab Blank UF2 (1/1) 05/28/97 < 0.002 ± 0,002 < 0.02 ± 0,01 < 0.001 ± 0.000 < 0.0005 ± 0.0002

~1 Lab Blank ~ (1/1) 05/28/97 < 0.002 ± 0.001 0.03 ± 0.01 < 0.001 ± 0.000 0.0024 ± 0.0010
Lab Blank THB (I/l) 05/28/97 < 0.0!32 ± 0,000 < 0.02 ± 0.01 < 0.001 ± 0.001 < 0.0005 ± 0.0002

I Lab Blmak HgP(I/1) 05/28/97 _ ± t _ ±_ _ ±_ _ ±_
"~ Field Blank DIW (1/2) 06/05/97 < 0,002 ± 0.001 < 0.02 ± 0.01 < 0.001 ± 0.000 < 0.0005 ± 0,0003
O Field Blank DIW (2/2) 06/05/97 < 0.002 ± 0,001 < 0.02 ± 0.02 < 0.001 ± 0.000 < 0.0005 ± 0.0004

�~ Field Blank CapF (1/3) 06/05/97 < 0.002 ± 0.002 < 0.02 ± 0.01 < 0.001 ± 0.000 < 0.0005 ± 0.0003
FieldBlank UFVP(I/1) 06/05/97 <0.002 ± 0.001 <0.02 ± 0.02 <0.001 ± 0.000 <0.0005 ± 0.0000
Field Blank JyCn (1/1) 06/05/97 < 0.002 ± 0.001 < 0.02 ± 0.01 < 0.001 ± 0.000 < 0.0005 ± 0.0002

¯ -~ Field Blank CapF (2/3) 06/05D7 < 0.004 ± 0,008 < 0.03 ± 0.03 < 0,0008 ± 0.0008 < 0.0005 ± 0.0006
�~ Field Blank CapF (3/3) 06/05/97 < 0.004 ± 0.004 < 0.03 ± 0.01 < 0.0008 ± 0.0006 < 0.0005 ± 0.0001

FieldBlank SCDI(I/1) 06/05/97 <0.004 ± 0,001 <0.03 ± 0.02 0,0008 ± 0.0011 0,0007 ± 0.0010
Field Blank SCADI (1/1) 06/05/97 < 0.004 ± 0,002 < 0.03 ± 0.03 < 0.0008 ± 0.0013 0.0006 ± 0.0008
FieldBlank TtTb(l/1) 06/05/97 <0.004 ± 0,000 <0.03 ± 0.05 <0.0008 ± 0.0006 <0.0005± 0.0004
Lab Blank DIW (1/1) 05/28/97 < 0.002 ± 0,001 < 0.02 ± 0.01 < 0.001 ± 0,001 < 0.0005± 0.0004
Lab Blank MemF (1/1) 05/28/97 < 0.t302 ± 0,003 < 0.02 ± 0.01 < 0.001 ± 0.000 < 0.0005± 0.0000
Lab Blank CapF (1/1) 05128/97 < 0.002 ± 0,001 < 0.02 ± 0.01 < 0.001 ± 0.001 < 0.0005± 0.0001



Table A2-2. Results of laboratory and field blanks for water sample processing-- Continued

Blank Process Date Zinc Zirconium
Type Type (mm/dd/yy) (pg/L) (pg/L)

~ LabBlank DIW(1/I) 07/10/96 0.20 ± 0.07 <0.017 ± 0.001
~ Lab Blank 8LCh (1/1) 07/10/96 0.73 ± 0.02 < 0,017 ± 0,001

LabBlank MemF(1/1) 07/10/96 0.45 ± 0.04 <0.017 ± 0,002
~ Lab Blank CapF (1/1) 07/10/96 0.21 ± 0.07 < 0.017 ± 0,002
=. Lab Blaak UF1 (1/1) 07/10/96 0.57 ± 0.21 0,008 ± 0,005
¯ .~ Lab Blank UF2 (1/1) 07/I0/96 0.32 ± 0.06 < 0.017 ÷ 0,003
~ l_abBlank UF3(ltl) 07/12/96 0.86 ± 0.11 <0,007 ± 0,001
~ Lab Blank HgP (1/1) 07/12/96 -- ± -- ~ _ --
~ FieldBlank DIW(I/1) 07/17/96 0.22 ± 0.09 <0,017 ± 0,002
= FieldBlank 8LCh(I/1) 07/17/96 0.62 ± 0.13 <0,007 ± 0,004

~ Field Blank MemF (1/1) 07/17/96 0.98 ± 0.07 < 0.007 ± 0.011

~ FieldBlank CapF(1/1) 07/17/96 0.81 ± 0.13 <0.017 ± 0.004O =~’ FieldBlank UF2(1/1) 07/17/96 0.38 ± 0.05 <0.017 ± 0.002
I =            ~-"Field Blank UF3 (1/1) 07/17/96 0.36 + 0.06 < 0,017 ± 0,001

¯ -~ ~ Field Blank HgP (1/1) 07117/96 -- ± -- -- ± --

~ ~g LabBlank DIW(I/1) 09/18/96 0.16 ± 0.05 <0.1303 ± 0.002

(,O ~ LabBlank 20LCh(1/1) 09/18/96 0.17 ± 0.12 <0,008 ± 0.001

~ Lab Blank MemF (1/1) 09/18/96 0.23 ± 0.08 < 0,009 ± 0,004
,1~ ~ Lab Blank CapF (1/1) 09118/96 0.61 ± 0.03 < 0,009 ± 0.002
¯ -~ ..~. LabBlank UF2(I/1) 09/18/96 0.31 ± 0.10 <0,008 ± 0,002

i~ Lab Blank UF3 (1/1) 09118/96 0.24 ± 0.03 < 0,003 ± 0,002
~" LabBlartk THB(I/1) ’09/18/96 0.31 ± 0.14 <0,009 ± 0,005

~ Lab Blank HgP (1/1) 09/18/96 -- ± -- -- ± --
=" FieldBlank DIW(I/1) 09/18/96 0.14 ± 0.02 <0,003 ± 0.1301
=~ FieldBlank 20LCh(I/1) 09/18/96 0.14 ± 0.04 <0,009 ± 0.003

FieldBlank MemF(l/l) 09/18/96 2.3 ± 0.2 <0,003 ± 0,003
FieldBlank CapF(l/1) 09/18/96 0.29 ± 0.07 <0,009 ± 0,003
FieldBlank UF2(I/1) 09/18/96 0.05 ± 0.01 <0,003 ± 0.000
FieldBlank UF3(I/1) 09/18/96 0.80 ± 0.03 <0,009 ± 0.001
FieldBlank THB(I/1) 09/18/96 0.32 ± 0.05 <0,009 ± 0,003
Field Blank HgP (1/1) 09/18/96 -- ± -- ~ ± ~
LabBlank DIW(I/1) 11/13D6 0.20 ± 0.01 <0.02 ± 0.01
LabBlank 8LCh(I/1) 11/13/96 0.16 ± 0.00 <0.02 ± 0.00
LabBlank MemF(l/1) 11/13/96 0.15 ± 0.12 <0.02 ± 0.00



Table A2-2. Results of laboratory and field blanks for water sample processing-Continued

Blank Process Date Zinc Zirconium
Type Type (mm/dd/yy) (~g/L) (pg/L)

LabBlank CapF(l/1) 11/14/96 0.32 ± 0.0l <0.02 + 0.00
LabBlank UF2(I/1) 11/13/96 0.36 _ 0.13 <0.02 ± 0.00
LabBlank UF3(I/1) 11/13/96 0.49 _ 0.02 <0.02 ± 0.03
LabBlank TI-IB(I/1) 11/13/96 1.15 ± 0.06 <0.02 ± 0.01
LabBlank HgP(I/1) 11/13/96 u ± u _ ±_
FieldBlank DIW(I/1) 11/20/96 0.60 ± 0.04 <0.02 ± 0.03
FieldBlank 8LCh(I/1) 11/20/96 0,47 ± 0.05 <0.02 ± 0.03
FieldBlank MemF(l/1) 11/20/96 0.41 ± 0,00 <0.02 ± 0.03
FieldBlank CapF(l/1) 11/20/96 0.50 ± 0.01 <0.02 ± 0.03
FieldBlank UFI(I/1) 11/20/96 <0.03 ± 0.05 <0.02 ± 0.03
FieldBlank UF3(I/1) 11/20/96 0.44 ± 0.05 <0.02 ± 0.03
FieldBlank THB (1/1) 11/20/96 0.46 ± 0.08 < 0.02 ± 0.03

~ FieldBlank CapF(l/1) 11/20/96 <0.03 ± 0.03 <0.02 ± 0.03
FieldBlank HgP(I/I) 11/20/96 -- ± ~ -- ±-

I Lab Blank DIW (1/1) 12/16/96 0.13 ± 0.18 < 0.003 ± 0.033
¯ -~ LabBlank MemF(l/1) 12/16/96 0.18 ± 0.02 0.012 ± 0.006

~ Lab Blank CapF (1/1) 12/16/96 -- ± -- -- ± --
Lab Blank HgP (1/2) 12/16/96 -- ± -- -- ± --
LabBlank UFI(I/1) 12/1606 0.18 ± 0.16 0.037 ± 0.006

.1~ Lab Blank UF3 (1/1) 12/16/96 0.32 ± 0.09 0.006 ± 0.006
¯ -~ LabBlank TI-IB(I/I) 12/16/96 0.17 ± 0.05 0.006 ± 0.003

O1 LabBlank 20LCh-I(I/1) 12/16/96 0.15 ± 0.10 0.016 ± 0.033
LabBlank 20LCh-2(I/1) 12/16/96 0.05 ± 0.04 <0.033 ± 0.002
Lab Blank 20LCh-3 (1/1) 12/16/96 0.43 ± 0.09 0.014 ± 0.011
LabBlank 20LCh-4(I/1) 12/16/96 0.12 ± 0.03 <0.033 ± 0.033
Lab Blank 20LCh-5 (1/1) 12/16/96 0.29 ± 0.19 < 0.033 ± 0.033
Lab Blank 20LCh-6 (1/1) 12/16/96 0.54 ± 0.02 < 0.033 ± 0.033
Lab Blank UF1 (1/1) 12/16/96 < 0.03 ± 0.05 < 0.033 ± 0.003
Lab Blank HgP (2/2) 12/16/96 -- ± -- -- ± --
FieldBlank DIW(I/1) 12/17/96 0.28 ± 0.11 0.004 ± 0.033
Field Blank 8LCh (1/1) 12/17/96 1.08 ± 0.08 0.005 ± 0.035

~ Field Blartk MemF (1/1) 12/17/96 0.55 ± 0.03 0.012 ± 0.002
Field Blank CapF(1/1) 12/17D6 0.57 ± 0.23 0.038 ± 0.032~
FieldBlartk UF2(I/1) 12/17/96 0.17 ± 0.07 0.004 ± 0.030mo

~ FieldBlank TI-IB(I/I) 12/17D6 0.70 ± 0.03 0.015 ± 0.009

~
Lab Blank DIW (1/1) 01/06/97 < 0.08 ± 0.03 < 0.009± 0.032



Table A2-2. Results of laboratory and field blanks for water sample processing-- Continued

Blank Pro~e~ Date Zinc Zirconium
Type Type (mm/dd/w) (pg/L) (pg/L)

~ Lab Blank LIFt (1/1) 01/05/97 < 0.08 ± 0.04 < 0.009 ± 0.001
~ Lab Blank MemF (1/1) 01/06/97 < 0.08 ± 0.07 < 0.009 ± 0.001
~ Lab Blank CapF (1/1) 01/06/97 0.50 ± 0.01 < 0.008 ± 0.004
~ Lab Blank U~ (1/2) 01/06/97 < 0.08 ± 0.05 < 0.009 ± 0.003
~ Lab Blank UF2 (2/2) 01/06D7 0.15 ± 0.09 < 0.007 ± 0.002

~ LabBlank UF3(I/I) 01/06/97 0.44 ± 0.15 <0.009 ± 0.1301
=~ LabBlank THB(I/1) 01/06/97 0.24 ± 0.05 <0.009 ± 0.002
~ Lab Blank 25LCb (1/1) 01/06/97 0.09 ± 0.10 < 0.009 ± 0.002
~ LabBlank DIW(I/1) 01/06/97 1.2 ± 0.0 <0.009 ± 0.001
~ Lab Blank HgP (1/1) 01/06/97 -- ± -- -- ± --
~=" FieldBlank THB(I/1) 01/06/97 <0.08 ± 0.03 <0.009 ± 0.001

~ Lab Blank U~ (1/1) 05/28/97 0.07 ± 0,03 < 0.008 ± 0.004=~. Lab Blank UF3 (1/1) 05/28/97 3.6 ± 1.1 < 0.008 ± 0.001
I -~. Lab Blank TI-[B (1/I) 05/28/97 1.1 ± 0.2 < 0.008 ± 0.003

¯ -~ .~ Lab Blank HgP (1/1) 05/28/97 -- ± -- -- ± --

~ ~. FieldBlank DIW(1/2) 06/05/97 1.1 ± 0.0 <0.008 ± 0.004

(,O ~ Field Blank DIW (2/2) 06/05/97 1.1 ± 0.0 < 0.008 ± 0.003
0~ Field Blank CapF (1/3) 06/05/97 < 0.07 ± 0.02 < 0.008 + 0.001

.1~ ~ Field Blank UFVP (1/1) 06/05/97 < 0.07 ± 0.06 < 0.008 ± 0.003

.-~ ..~. Field Blank JyCn (1/1) 06/05/97 < 0.07 ± 0.02 < 0.008 ± 0.005
¯ FieldBlank CapF(2/3) 06/05/97 0.68 ± 0.17 <0.005 ± 0.002133
o~ Field Blank CapF (3/3) 06/05/97 0.56 ± 0.01 < 0.005 ± 0.001
==" Field Blank SCDI (1/1) 06/05/97 < 0.03 ± 0.07 < 0.005 ± 0.003
=. Field Blank SCADI (1/1) 06/05/97 0.06 ± 0.04 < 0.005 ± 0.005
=o FieldBlank TITo(I/I) 06/05/97 0.31 ± 0.07 <0.005 ± 0.005

Lab Blank DIW (1/1) 05/28/97 < 0.07 ± 0.02 < 0.008 ± 0.004
Lab Blank MemF (1/1) 05/28/97 0.93 ± 0.03 < 0.008 ± 0.005
LabBlank CapF(l/1) 05/28/97 0.44 ± 0.07 <0.008 ± 0.004



TableA~.. Results of laboratory and field blanks for water sample processing--Cont/nued

Blank Process Date Lead (~g/L)
Type "l~pe (mm/dd/yy) ICP--MS

Blanks for lead grab samples
Lab blank Grab (1/1) 09/18/96 0.005 ± 0.002
Field Blank DWI (1/1) 09/27/96 < 0.004 ± 0.003
Field Blank UF1 (1/1) 09/27/96 < 0.004 ± 0.002
Field Blank Grab (1/1) 09/27/96 < 0.004 ± 0.003
Lab blank DWI (1/1) 11/13/96 < 0.005 ± 0.1307
Lab blank Grab (1/1) 11/13/96 < 0.005 ± 0.002
Lab blank Mere F (1/1) 11/13/96 0.018 ± 0.013
Lab blank UF1 (1/1) 11/13/96 < 0.005 ± 0.008
Lab blank Grab (1/1) 11/13/96 < 0.005 ± 0.008
Field Blank DWI (1/1) 11/18/96 < 0.005 ± 0.009
Field Blank Cap F (1/1) 11/18/96 0.012 ± 0.018
Field Blank UF1 (1/1) 11/18/96 0.008 ± 0.024
Field Blank Grab (lid 11/18/96 0.016 ± 0.031

~
Lab blank DWI (1/1) 07110196 < 0.004 ± 0.006
Lab blank Cap F (1/1) 07/10/96 < 0.004 ± 0.005

[ Lab blank UF1 (1/1) 07/10/96 < 0.004 ± 0.003
¯ -~ Lab blank UF2 (1/1) 07/10/96 < 0.004 ± 0.003

Lab blank Grab (1/1) 07/10D6 < 0.004 ± 0.004
Field Blank Grab (1/1) 07/17/96 < 0.005 ± 0.003

�,0 Field Blank DWI (1/1) 07/17/96 < 0.005 ± 0.001
.g~ Field Blank Cap F (1/1) 07/17/96 0.017 ± 0.003

Field Blank UF2 (lid 07/17/96 0.025 ± 0.002
"-~ Field Blank UF3 (I/1) 07/17/96 < 0.005 ± 0.001
¯ ~1 Field Blank Mere F (1/1) 07/17/96 0.03 ± 0.003

Field Blank DWI (1/1) 12/1706 0.005 ± 0.1)07
Field Blank Grab (1/1) 12/17/96 0.007 ± 0.005
Lab blank DWI (1/1) 01/06/97 < 0.004 ± 0.003
Lab blank UF2 (I/1) 01/0607 < 0.004 ± 0.001
Lab blank DWI (lid 05/28/97 < 0.01 ± 0
Lab blank Mem F (1/1) 05/28/97 < 0.008 ± 0.003
Lab blaak UF2 (1/1) 05/28/97 < 0.01 ± 0
Lab blank Cap F (1/l) 05/28D7 < 0.01 ± 0
Field Blank DWI (1/1) 06/05/97 < 0.01 ± 0

.~ Field Blank Cap F (1/2) 06/05/97 < 0.008 ± 0.001
"g Field Blank UF3 (Verona) (1/I) 06/05D7 < 0.01 ± 0
~. Field Blank Grab (lid 06/05/97 < 0.01 ± 0
.~, Field Blank JyCn (lid 06/05/97 < 0.01 ± 0

Field Blank Cap F (2/2) 06/05/97 < 0.008 ± 0.001
.., Field Blank SCDI (lid 06/05/97 <0.01 ± 0
~ Field Blank Tfrb 06/05/97 0.01 ± 0.01



i Table A2-3. Observed metal concentrations and percentage recovery in biological reference materials processed using the same methods as caddisfly
samples

~ [NIST, National Institute of Standards and Technology; SRM, Standard Reference Material. Dividing micrograms per sample by dry weight gives concentrations in micrograms per gram
~ dry weight. Certified concentration values relx~rted by the NIST for SRM 1566a--Oyster tissue and SRM 50--Albacore tuna are presented in Table 22. Percentage recovery is the

~ measured value divided by the NIST certified value and multiplied by 100. g, gram; ixg/sample, microgram per sample. --, no certified value]

Reference material T~ssue Dry weight (in 91 Aluminum Cadmium Copper Iron Lead Zinc

~- Observed Concentration (in pg/sample)

~ NIST SRMI566 Oyster 0.3941 134.5 4.31 63.4 520 0.457 850

i NIST SRM1566 Oyster 0.401 124.7 4.24 59.9 511 0.324 800

i NIST SRM1566 Oyster 0.4133 142.8 4.36 65.3 549 0.339 811

~ NIST SRM1566 Oyster 0.4342 140.5 4.38 57.6 509 0.368 841

~ NIST SRM1566 Oyster 0.4125 138.2 4.61 63.0 499 0.339 819
--. NIST SRM50 Tuna 0.354 7.6 0.07 3.1 53,7 0.593 13.8

~ NIST SRM50 Tuna 0.4242 7.1 0.04 3.1 51.9 0.684 14.4

;, NIST SRM50 Tuna 0.3798 7.1 0.04 3.2 52,7 0.553 14.5

~NIST SRM50 Tuna 0.434 5.1 0.05 2.8 50.7 0.392 13.1

~ NIST SRM50 Tuna 0.443 4.5 0.10 3.2 54.2 0.384 13.1
¯ Percentage Recovery

~ NIST SRM1566 Oyster 0.3941 67 104 96 97 123 102

~.-.NIST SRM1566 Oyster 0.401 62 102 90 95 87 96
~ NIST SRM1566 Oyster 0.4133 71 105 99 102 91 98

= NIST SRM1566 Oyster 0.4342 70 105 87 94 99 101
~ NIST SRM1566 Oyster 0.4125 68 I I I 95 93 91 99

~ NIST SRM50 Tuna 0.354 .... 129 102
~ NIST SRMS0 Tuna 0.4242 .... 149 106

NIST SRM50 Tuna 0.3798 .... 120 106

NIST SRM50 Tuna 0.434 .... 85 97

NIST SRM50 Tuna 0.443 .... 83 96



Table A2-4. Procedural blanks for caddisfly samples collected from the Sacramento River and Cottonwood Creek, October 21-23, 1996

[Blanks were processed with samples usiag identical m~thods; Br., Bridge; Cr., Creek; R., River, Sac., Sacramento; <, less than; Ixg/sample, microgram per sample]

Station Sample 10 Sample Alumitlum Cadmium Copper Iron Lead Zinc
Fraction ~mple) ~g/sample) ~g/sarnple) O.tg/sample) O,t~/sample) (!.tg/sample)

Sac. R.-Rodeo SRRBLKlwb Whole body 0.71 < 0.002 0.016 3 0.019 0.33
SRRBLKlc Cytosol 0.33 < 0.003 < 0.006 < 0.3 0.006 0.21

Sac. R.-Churn Cr. SRABLKlwb Whole body 0.41 < 0.003 0.013 2 0.008 0.26

SRABLKlc Cytosol 0.35 < 0.003 < 0.006 < 1 0.005 < 0.18

Sac. R.-Balls Ferry SRBFBLKlwb Whole body 0.8 0.041 < 0.006 1 0.005 < 0.18

SRBFBLKlc Cytosol 0.81 0.016 < 0.006 < 0.5 < 0.003 < 0.18

Sac. R.-Bend Br. SRBBLKlwb Whole body 0.35 < 0.003 0.013 3 0.011 0.31

SRBBLK 1 c Cytosol 0.6 0.003 < 0.006 < 0.7 0.009 < 0.18

Sac. R.-Tehama SRTBLKlwb Whole body 0.68 < 0.003 < 0.006 < 0.6 0.006 < 0.18

SRTBLKlc Cytosol 0.17 < 0.003 < 0.006 < 1 0.006 < 0.18

Cottonwood Cr. SRCCBLKlwb Whole body 0.35 < 0.003 0.073 2 0.007 < 0.18

SRCCBLKlc Cytosol 0.26 < 0.003 < 0.006 < 0.6 0.19 0.52



TableA2-5. Concentration data for standard reference materials

[n, number of times standards were analyzed. Median, median value of all analyses; MAD, median absolute deviation of all observations (cf., Rousseeuw, 1990); NIST, National Institut~
of Standards and Technology; seq., sequential; SRM, Slandard Reference Material; PUB, published concentration value for standard reference material. (All values for NIST standards
are certified values unless indicated by "(i)" for "informational purposes;" all values for USGS standards are most probable values); PUB-SD, standard deviation of the published
concentration vaue; USGS, U.S. Geological Survey; wt %, weight percent; *, standard diluted 1/10 for analysis; **, standard diluted 1/100 for analysis. --, not analyzed; nr, not reported.
~tg/g, microgram per gram, ~tg/L, microgram per liter;, rag/L, milligram per liter; ]

Aluminum                                                   Antimony

Units n Median MAD PUB PUB-SD Units n Median MAD PUB PUB--SD

SRM 1643a*
SRM 1643b*
SRM 1643d* ~tg/L 618 129 5 127.6 3.5 ~tg/L 260 54.7 1.8 54.1 1.1

SRM 2704-total digestion wt% 19 5.7 0.44 6.11 0.16 pg/g 19 3.9 0.15 3.79 0.15
SRM 2704-sum of seq. digestionwt % 5 3.2 0.33 6.11 0.16 Ixg/g 5 3.9 0.30 3.79 0.15
SRM 1645-sum of seq. digestion ...... ~tg/g 5 28 2.2 51 rtr

T101
T103 ~tg/L 50 132 6 127 38 gg/L 50 9.4 0.5 9.4 0.5

T105
T107
Till ~tg/L 42 85 2 83 30
T113 ~tg/L 201 317 8 317 31 ~tg/L 149 17.1 0.8 18.9 4.8

TlI7 ~tg/L 246 76 3 79 19.4 I~g/L 153 5.7 0.3 5.5 0.96

TI19 ~tg/L 75 167 5 171 30 ~tg/L 33 8.7 0.2 8.6 1.41

T125 pg/L 205 22 1 24 8.56 pg/L 114 6.2 0.2 6.24 1.305

T129 Ixg/L 94 47 1 50 11.9 ~tg/L 94 0.2 0.0 0.55 0.87

T131 gg/L 100 129 4 I32 20 ~tg/L 17 56.3 0.7 56.2 6.7

T133 ~tg/L 60 52 1 52.1 8.1 ~tg/L 21 14.6 0.6 14.4 2.4

T135
T137 ~tg/L 42 31 1 30.5 6.9
T143
T145 ~tg/L 411 68 2 67.6 11 ~tg/L 89 8.8 0.2 8.8 0.96

Hg7*
Hgl0**
Hgl2**
Hgl5**
Hg24**



Table A2-~. Concentration data for standard reference materials--Continued

Arseaic Barivm

Units n Median MAD PUB PUB-SD Units n Median MAD PUB PUB-SD

SRM 1643a* pg/L 57 76.2 3.8 76 7 ~tg/L 42 48 3 46 2
SRM 1643b* pg/L 159 53.0 2.9 49 nr p,g/L 159 44 3 44 2
SRM 1643d* p,g/L 289 53.3 2.4 56.02 0.73 p,g/L 306 502 18 506.5 8.9
SRM 2704-total digesdon ...... ~tg/g 19 400 30 414 12
SRM 2704-sum of seq. digestion ...... ~tg/g 5 230 22 414 12
SRM 1645-sum of seq. digestion ............

T99 ............

T101 ...... pg/L 50 57 4 59.7 16
T103 pg/L 50 3.2 0.1 3.2 0.9 txg/L 50 42 1 40.5 3.2
T105 ...... !ttg/L 155 7.5 0.9 7.6 7
T107 ...... p,g/L 202 186 9 192 11
Till ............
T113 pg/L 162 23.9 0.6 23.8 3 Ixg/L 149 70 3 70 7
T117 ~tg/L 167 7.4 0.3 6.9 1.4 ~tg/L 153 98 4 98.5 6.3
Tl19 ~g/L 33 4.0 0.1 4.2 0.57 lttg/L 33 44 2 44 3
T125 ~g/L 126 10.3 0.4 10.2 1.54 ~tg/L 114 17 1 16.9 1.67
T129 p,g/L 94 0.2 0.1 0.55 1.14 p,g/L 94 34 2 34 1.9
T131 I.tg/L 22 54.8 2.2 56.6 5.4 ~g/L 17 445 17 507 22
T133 ~tg/L 21 27.1 0.5 27.1 3.3 I.tg/L 21 148 4 148 9
T135 ...... Ixg/L 110 66 5 67.8 4.3
T137 ...... p,g/L 111 63 7 65 4.8
T143 ...... ~tg/L 40 82 10 81.9 4.5
T145 pg/L I01 9.7 0.3 9.88 t.04 /.tg/L 89 37 1 37.1 1.9
Hg7* ............
Hgl0** ............
Hgl2** ............
Hgl5** ............
Hg24** ............



Table A2-5. Concentration data for standard reference materials--Continued

Beryllium Boron
Units n Median MAD PUB PUB-SD Units n Median MAD PUB PUS-SD

SRM 1643a* ttg/L 42 19.4 1.1 19 2 ......
SRM 1643b* ~tg/L 159 18.8 0.8 19 2 ~tg/L      159      100      12      94       nr
SRM 1643d* ~g/L 260 11.9 0.6 12.53 0.28 ~g/L 351 150 22    144.8 5.2
SRM 2704-total digestion ............
SRM 2704-sttm of seq. digestion ............
SRM 1645-sum of seq. digestion ............

199 ...... ~tg/L 33 491 22 495 9
T101 ...... gg/L 50 332 18 370 21
T103 ~tg/L 50 5.0 0.1 4.8 1 ~tg/L 50 111 5 120 39
TI05 ...... ~/L 155 144 7 142 300
T107 ...... ~tg/L 202 136 9 130 7
Till ............
Tl13 ~tg/L 149 10.5 0.5 10 0.9 ~tg/L 175 199 12 188 19
Tl17 ~tg/L 153 4.7 0.2 4.8 0.4 ~tg/L 218 147 8 151 20.8
Tl19 ~tg/L 33 13.2 0.3 13.6 1.7 ~tg/L 33 27 1 28 8,9
T125 ~tg/L 114 15.0 0.5 15 1.19 ~tg/L 182 18 3 19.4 8.02
T129 ...... ~tg/L 94 10 4 11.6 2.8
T131 ~tg/L      17      12.2      0.3     12.2      0.8 ~tg/L 46 151 12 141 t2
T133 ~tg/L 21 35,2 1.9 35 2.2 ~tg/L 21 299 15 297 16
T135 ...... ~tg/L 110 10 3 13 11
T137 ...... ~g/L Ill 14 4 16 4
T143 ...... ~tg/L 40 33 6 35 5
T145 ttg/L 89 9.0 0.2    9.04 0.7 ~tg/L 244 46 2 45.6 5.8
Hg7* ............
Hgl0** ............
Hgl2** ............
Hgl5** ............
Hg24** ............



TableA2-5. Concentration data for standard reference materials--Continued

Cadmiwn Calcim

Units n Median MAD PUB PUB-SD Units n Media~ MAD PUB PUB-SD

SRM 1643a* p~_, 159 11.5 0.4 10 1
SRM 1643b* Ixg/L 159 20.2 0.8 20 1 mg/L 18 34,7 0.5 35 nr
SRM 1643d* txg/L 622 6.50 0.62 6.47 0.37
SRM 2704-total digestion gg/g 19 3.70 0.15 3.45 0.22      wt %      19      2.70     0.15     2.60     0.03
SRM 2704-sum of seq. digestion pg/g 5 3.5 0.23 3.45 0,22 wt % 5 2.8 0.17 2.6 0.03
SRM 1645-sum of seq. digesfioa ~g/g 5 7.7 0.44 10.2 1.5

T99 ...... mg/L 33 184 8 202 15
T101 ...... mg/L 50 71.4 2,5 72.5 0.7
T103 t~g/L 50 1.78 0.06 1.7 0.4 mg/L 80 55,2 2.2 54.7 2
T105 ...... mg/L 155 72,5 3.1 73 4.2
T107 ...... mg/L 202 12,3 0.9 11.7 0.2
Till ~tg/L 46 24.5 0.3 23 1.9
T113 ~tg/L 201 4.12 0.14 4.23 0.8
T117 pg/L 246 2.25 0.08 2.2 0.4 mg/L 55 20.9 0.4 20.9 1.2
T119 pg/L 79 2.94 0.08 2.8 0.44
T125 ~g/L 205 7.43 0.16 7.2 0.75 mg/L 99 9.7 0.4 9.34 0.53
T129 ~tg/L 94 0.28 0.07 0.34 0.15
T131 ~tg/L 104 6.13 0.18 6.1 0.47 mg/L 41 31.4 1.2 30.6 1.2
T133 ~tg/L 63 22.8 0.4 23 2.1 mg/L 38 7.5 1.0 7.04 0.33
T135 ...... mg/L 110 11.0 0.7 10.4 0.6
T137 ~g/L 46 6.96 0.09 6.8 0.52 mg/L 111 38.7 2.8 38.1 1.5
T143 ...... mg/L 40 53.1 3.6 53.7 2.2
T145 i~g/L    435 9.29 0.17 9.33 0.82 mg/L 46 31.2 3.9 30.7 1.3
Hg7*
Hgl0**
Hgl2**
Hgl5**
Hg24**



Table A2-6. Concentration data for standard reference materials--Continued

Cerium Chromium
Units n Median MAD PUB PUB-SD Units n Median MAD PUB PUB-SD

SRM 1643a* ...... ~tg/L 87 19,0 1.6 17 2
SRM 1643b* ...... ~tg/L 159 19.6 1.7 18.6 0.4
SRM 1643d* ...... Ixg/L 323 19.0 1.3 18.53 0.2
SRM 2704-total digestion Ixg/g      19        55       10     72(i)       nr ~tg/g 19 130 15 135 5
SRM 2704-sum of seq. digestion ~tg/g 5 24 l 1 72(i) nr ~tg/g 5 140 10 135 5
SRM 1645-sum of seq. digestion ...... wt% 5 2.60 0,31 2.96 0.28

TIO1 ............
TI03 ...... ~tg/L 50 5.6 1.5 5,5 1.3
TI05 ............
TI07 ............
T111 ...... Ixg/L 8 26.0 1.0 25.8 3.7
TlI3 ............
T117 ...... ~tg/L 193 10.3 0.4 10.3 1.59
Tl19 ...... ~tg/L 41 18.5 0.7 18.6 2,2
T125 ...... ~tg/L 150 4.2 0.3 3,99 0.71
T129 ............
T131 ...... Ixg/L    39     19.3     0.8    18.6     2.1
T133 ...... ~tg/L 28 38.1 1.5 38 3.2
T135 ............
T137 ...... Ixg/L 8 19.3 0.1 19.4 2
T143 ............
T145 ...... Ixg/L 181 15.1 0.6 15.3 1.4
Hg7* ............
HglO** ............
Hgl2** ............
Hgl5** ............
Hg24** ............



Table A2-6, Concentration data for standard reference materials--Continued

Cobalt Copper
Units n Median MAD PUB PUB-SO Units n Median MAD PUB PUS-SD

SRM 1643a* gg/L 86 21.9 1.0 19 2 p~!L 159 20.7 1.5 18 2
SRM 1643b* pg/L 159 26.1 0.9 26 1 ~tg/L 159 23.9 1.9 21.9 0.4
SRM 1643d* gg/L 366 24.8 0.7 25 0.59 pg/L 622 21.3 1.5 20.5 3.8
SRM 2704-total digestion gg/g 19 14.0 1.5 14.0 0.6 pg/g 19 96.0 5.9 98.6 5.0
SRM 2704-sum of seq. digestion gg/g 5      12.5 1.2 14 0.6 Ixg/g 5 98 10 98.6 5
SRM 1645-sum of seq. digestion gg/g 5 6.9 0.6 8 rtr Ixg/g 5 92 6 109 19

T99 ...... gg/L 33 26 2 28 5
T101 ...... ~tg/L 50 47 4 50 7
T103 gg/L 50 3.1 0.1 5.2 3.1 gg/L 50 82.6 2.0 83.3 5.7
T105 ...... t~g/L 155 19.2 1.7 20 4
T107 ...... ~tg/L 202 30 2 30 2
Till gg/L 46 9.0 0.2 9 1.7 I~g/L 46 10.7 0.3 10.9 2.1
T113 gg/L 175 10.4 0.4 10.2 1.3 p,g]L 201 46.1 1.3 47 5
T117 pg/L 180 4.1 0.2 4.3 0.74 ixg/L 246 6.0 0.2 6 1.76
Tl19 gg/L 79 5.2 0.1 5.1 0.96 ~g/L 79 2.1 0.1 2 1
T125 gg/L 148 9.7 0.3 9.45 0.78 ~,g/L 205 18.1 0.5 17.4 2.1
T129 ...... t~g/L 94 2.3 0.1 2.7 1.4
T131 gg/L    80    24.7    0.6    24.6     1.9 gg/L 104 20.5 0.6 20.2 2
T133 gg/L 63 20.0 0.4 20 1.5 Ixg/L 63 85.3 2.2 85.3 4.5
T135 ...... ~tg/L 1 I0 62 5 62.0 4.2
T137 ...... gg/L 46 1.7 0.1 1.9 1.2
T143 ...... ~tg/L 40 21.7 4.4 22.3 1.9
T145 gg/L 325 10.0 0.2 I0 0.9 gg/L 435 11.0 0.2 11 1.4
Hg7* ............
Hgl0** ............
Hgl2** ............
Hgl5** ............
Hg24** ............



Table/~-~ Concentration data for standard reference materials--Continued

Dysprosium Emopi.m

Un~ n Median MAD PUB PUB.--SD Unit= n Media~ MAD PUB PUB-SD

SRM 1643a*
SRM 1643b*
SRM 1643d*
SRM 2704-total digestion        pg/g      19       4.6      0.3      6(i)       nr      pg/g      19       1.1      0.1     1.30)       nr
SRM 2704--sum of seq. digestion pg/g 5 2.9 0.3 60) nr gg/g 5 0.65 0.05 1.3(i) nr
SRM 1645-sum of seq. digestion

T101
T103
T105
T107
Till
Tl13
T117

T125 ............
T129
T131
T~33 ............
T135
T137 -- -- --
T143
T~5 ............
Hg7*
Hgl0**
Hgl2**
Hgl5**
Hg24**



Table A2-6. Concentration data for standard reference materials--Continued

Iron Lanfllanum

Units n Median MAD PUB PUB-SO Unils n Median MAD PUB PUB-SD

SRM 1643a* ............
SRM 1643b* mg/L 18 0.106 0.004 0.099 0.008 ......
SRM 164M* ............
SRM 2704-total digestion wt % 19 4.20 0.15 4.11 0,10 I~g/g 19 24 4 29(i) nr
SRM 2704--sum of seq. digestion wt% 5 4.34 0.21 4.11 0.1 ~tg/g 5 8.9 3.9 29(i) nr
SRM 1645-sum of seq. digestion wt % 5 9.8 0.04 11.3 1.2 ~tg/g 5 6.7 0 9 nr

T99 mg/L 33 0.138 0.006 0.137 0.007 ......
T101 mg/L 50 0.189 0.014 0.191 0.005 ......
T103 mg/L 80 0.042 0.005 0.041 0.0076 ......
T105 mg/L 155 0.019 0.006 0.024 0.012 ......
T107 mg/L 202 0.055 0.007 0.052 0.002 ......
Till ............

~’~ Tl13 ............

I T117 mg/L 55 0.475 0.008 0.474 0.0182 ......
..~ Tl19 ............

T125 mg/L 99 0.099    0.006 0.0979 0.0073 ......
~ T129 ............
�~O T131 mg/L 41 0.085 0.008 0.0907 0.0089 ......

T133 mg/L 38 0.035 0.009 0.0314 0.0067 ......
T135 mg/L I10 0.228 0.015 0.228 0.011 ......

I~ T137 mg/L 111 0.066 0.013 0.071 0.009 ......
¯ ~1 T143 mg/L 40 0.220 0.026 0.222 0.014 ......

T145 mg/L 46 0.104 0.018 0.101 0.008 ......
Hg7* ............
Hgl0** ............
Hgl2** ............
Hgl5** ............
Hg24** ............



~ Table A2-5. Concentration data for standard reference materials-- Continued
Lead Hlhium

~_ Units Median MAD PUB PUB--SD Unit~ Medias MAD PUB PUB-SOn n

~ SRM 1643a* ~tg/L 159 28.0 1.2 27 1 ......i SRM 1643b* lag/L 159 23.6 0.9 23.7 0.7 ......
SRM 1643d* lag/L 622 18.2 0.7 18.15 0.64 lag/L 364 16.8 1.0 16.5 0.55

~ SRM 2704-total digestion pg/g 19 150 10 161 17 lag/g 19 45.0 1.5 47.5 4.1
SRM 2704-sum of seq. digestion lag/g 5 160 7 161 17 lag/g 5 44.1 1.9 47.5 4.1

~ SRM 1645-sum of seq. digestion pg/g 5 610 15 714 28 ......

~    T101 ............

~.~ __: TI03 lag/L 50 8.4 0.4 7.7 2.1 lag/L 50 29.8 1.1 32.5 3,1
T105 ............
Tt07 ............
T111 lag/L 46 19.9 0.6 18.8 5.8 lag/L 8 12.0 0.4 11.4 3.9

~ T113 ...... lag/L 149 45.5 1.7 45 7
T117 lag/L 246 4.8 0,2 5 1.33 lag/L 204 20.4 0,7 20 2.48

ID Tl19 lag/L 79 7.0 0.3 6,7 1.12 lag/L 41 60.3 2.0 60.5 4.2
~. T125 lag/L 205 8.2 0.3 8.11 1.21 lag/L 160 15.9 0.7 16.2 1.58

I’O T129 ...... lag/L 94 18.0 0.6 18 2.6

~ TI31 lag/L           104             16.5             0.9           18.1             2.7lag/L 43 17.4 0.6 17 1.5
T133 lag/L 63 27.5 0.8 27.8 2.7 lag/L 28 51.2 2.0 51 3.5

~T135 ............
T137 lag/L 46 6.3 0.2 6.3 1 lag/L 8 9.0 0.2 8.7 1.5

~ T143 ............
T145 lag/L 435 12.7 0.3 12.7 1.2 lag/L 225 27.2 0.7 27.3 2.5
Hg7* ............
Hgl0** ............
Hgl2** ............
ggl5** ............
Hg24** ............



Table M.-~ Concentration data for standard reference materials-- Continued

L,nls, Sum MagnesJ=m
Units n Median MAD PUB ~SD Un~ n Med~n ~ PUB

S~ l~3a*
S~ l~3b* ...... m~ 18 8.4 0.1 8.5
S~ l~3d*
S~ 27~to~ ~gesfioa        ~g      19       0.4      0.0    0.~i)       ~      wt %      19      1.10      0.15      1.20      0.02
S~ 27~ of ~. ~gesfion ~g 5 0.19 0.03 0.~i) ~ ~ % 5 0.75 0.11 1.2 0.02
S~ l~s~ of ~. ~gesfion

~ ...... m~ 33 113 5 113 2
T101 ...... m~ 50 52.6 1.4 52.6 0.6
T103 ...... m~ 80 30.5 1.0 30.5 1.2
T105 ...... m~ 155 65.5 2.8 ~.8 2.7
T1 ~ ...... m~ 202 2.2 0. I 2.1 0.03
Till
Tl13
Tl17 ...... m~ 55 10.1 0.1    10.05 0.~
T119
T125 ...... m~ ~ 2.0 0.1 2 0.11
T129
TI31 ...... m~ 41 7.9 0.2 8 0.28
T133 ...... m~ 38 6.0 0.4 5.82 0.21
T135 ...... m~ 110 2.0 0.1 2 0.~
T137 ...... m~ 111 10.2 0.8 10.1 0.5
T143 ...... m~ ~ 10.2 0.9 10.4 0.5
T145 ...... m~ ~ 8.7 0.8 8.68 0.45
Hg7*
HglO**
Hgl2**
Hgl5**
Hg24**



Table A2-5, Concentration data for standard reference materials--Continued

Manganese Mercury
Units n Median    MAD      PUB    PUB-SD Units n Median MAD PUB PUB-SO

SlIM 1643a* gg]L 70 34.6 2.5 31 2
SRM 1643b* gg/L 159 32.6 2.0 28 2
SRM 1643d* gg/L 334 39.2 1.8 37.66 0.83
SRM 2704-total digestion gg/g 19 570 15 555 19      gg/g      18      1.55     0.10     1.47     0.07
SRM 2704--sum of seq. digestion ~tg/g 5 560 13 555 19 ~tg/g 5 1.42 0.06 1.47 0.07
SRM 1645-sum of seq. digestion ~tg/g 5 690 44 785 97

T99 ~tg/L 33 82 4 82 14
T101 ~tg/L 50 48 2 50 4
T103 ~tg/L 50 1.5 0.5 9 2.1
T105 ~g/L 155 73 3 73 7
T107 ~tg/L 202 47 2 45 6
Till ~tg/L 46 556 25 619 54
T113 ~tg/L 149 65 2 65 5
Tl17 ~tg/L 178 214 8 220 14.9
Tl19 ~tg/L 79 35.2 0.8 35 2.9
T125 ~tg/L 137 18.4 0.7 18 1.22
T129 ~tg/L 94 25.6 1.0 25.2 2.2
T131 ~tg/L 74 38.6 1.2 37.8 3
T133 ~tg/L 63 119 3 121 7
T135 ~g/L 110 423 22 423 20
T137 ~tg/L 46 95 2 98 5
T143 ~tg/L 40 17.9 2.2 18.2 1.9
T145 ~g/L 311 21.0 0.5 20.9 1.5
Hg7* ...... ~tg/L 302 0.024 0.004 0.022 0.008
Hgl0** ...... ~g/L 70 1.42 0.12 1.40 0.30
Hgl2** ...... ~tg/L 220 1.39 0.08 1.44 0.25
Hgl5** ...... ~tg/L 3 0.44 0.06 0.41 0.20
Hg24** ...... ~tg/L 10 0.42 0.03 0.42 0.05



Table A2-~ Concentration data for standard reference materials--Continued

Molybdenvm Nickel
Units n Median MAD PUB PUB-SD Units n Median MAD PUB PUB.-SD

SRM 1643a* lag/L 57 108 6 95 6 lag/L 99 55.7 1.7 55 3
SRM 1643b* lag/L 159 97 3 85 3 lag/L 159 50.1 2.9 49 3
SRM 1643d* lag/L 273 115 4 112.9 1.7 lag/L 377 58,3 1.7 58.1 2.7
SRM 2704-4otal digestion ...... lag/g 19 45.0 4.4 44.1 3.0
SRM 2704-sum of seq. digestion ...... Ixg/g 5 40.6 7.0 44.1 3
SRM 1645-sum of seq. digestion ...... lag/g 5 39 3 45.8 2.9

T99 ............

T103 lag/L 50 38.0 0.9 36.5 4.6 lag/L 50 6.8 0.3 6.7 2.5
T105 ............
T107 ............

~ T111 ...... lag/L 46 15.4 0.4 15.5 4.1
TlI3 lag/L 149 33.5 1.1 34 5 lag/L 175 2.3 0.2 2.1 1.2

I Tl17 lag/L 166 11.1 0.5 11.8 2 lag/L 192 9.1 0.5 10 2.45
-~’ Tl19 lag/L 33 10.8 0.3 11.9 2.4 lag/l_, 79 22.5 0.5 21.8 2.2
~ T125 lag/L 126 19.1 0.7 20.1 1.78 lag/L 160 11.5 0.4 11.2 1.04

T129 lag/L 94 19.9 0.8 20.3 2.1 lag/L 94 1.7 0.2 1.7 1.7
T131 lag/L 21 120 3 112 10 lag/L 83 56.8 1.5 56.3 4.7

~ T133 lag/L 21 47,9 0.6 46 4.2 lag/L 63 27,0 0.7 27.2 3.1

�~ T135 ............
T137 ...... lag/L 46 14.7 0.3 15 2.5

"-~ T143 ............
T145 lag/L 118 8.8 0.3 9.23 1.29 lag/t, 352 10.8 0.4 11 1.3
Hg7* ............
Hgl0** ............
Hgl2** ............
Hgl5** ............
Hg24** ............



Table ~Z-~ Concentration data for standard reference materials--Continued

Rubidium Samarium
Units n Median MAD PUB PUB-SD Units u Median MAD PUB PUB-SD

SRM 1643a*
SRM 1643b*
SRM 1643d* p.g/L 260 12.9 0.4 13 nr
SRM 2704-total digestion        Ixg/g 19 64 24 100(i) nr       ~g/g      19       5.7      0.7     6.7(i)       nr
SRM 2704-sum of seq. digestion gg/g 5 34 10 1000) nr ixg/g 5 3.8 0.7 6.7(i) nr
SRM 1645-sum of seq. digestion

~JS(;s sta~u~

TIO1
wo3 ............
T105
T107
Tlll
T113

Tl19
T125
T129
T131
T133
TX3  ............
T137
T143
T145
Hg7*
Hgl0**
Hg12**
HglS**
Hg24**



TableA2-K Concentration data for standard reference materials--Continued

Selenium Silica
Units n Median MAD PUB PUB-SD Units n Median MAD PUB PUB-SD

SRM 1643a* p.g/L 114 9.0 2.3 ll 1
SRM 1643b* p.g/L 159 7.9 1.4 9.7 0.5
SRM 1643d* i~g/L 389 9.7 1.4 11.43 0.17
SRM 2704-total digestion       wt % ..... wt % 19 29.9 2.1 29.08 0.13
SRM 2704-sum of seq. digestion wt % ..... wt % 5 31.1 1.5 29.08 0.13
SRM 1645-sum of seq. digestion

T99 ...... mg/L 33 11.1 0.5 10.9 0.3
TI01 ...... mg/L 50 6.86 0.24 6.97 0.177
T103 lag/L 50 3.2 0.3 2.9 1 mg/L 80 7.46 0.34 7.5 0.2
T105 ...... mg/L 155 25.4 1.0 25.4 1.5

O T107 ...... mg/L 202 7.92 0.39 7.7 0.2
[ T111 ILtg/L 46 3.7 0.2 3.3 1

._~ T113 ttg/L 175 19.2 0.6 19 3.7
T117 ~tg/L 205 6.0 0.5 6 1.46 mg/L 55 11.8 0.2 11.85 0.64

O TI 19 I~g/L 79 9.9 0.4 9.8 1.33
�.O T125 p.g/L 172 9.7 0.4 9.78 1.85 mg/L 99 5.19 0.17    5.18    0.32

T129
T131 Ixg/L     88      9.9     0.5    11.2      2 mg/L 41 5.83 0.26 5.8 0.9

�~ T133 ~tg/L 63 20.2 0.9 21.4 3.7 mg/L 38 10.2 0.9 10.1 0.7

�~ T135 ...... mg/L 110 4.39 0.42 4.28 0.31
T137 ...... mg/L 111 6.89 0.57 6.96 0.56
T143 ...... mg/L 40 23.2 1.6 23.4 1.7
T145 ~tg/L 381 10.0 0.4 10.1 1.3 mg/L 46 11.5 1.3 11.3 0.7
Hg7* ............
HglO** ............
Hgl2**
Hgl5** ............
Hg24**



Table A2-~ Concentration data for standard reference materials--Continued

Silver Sodiom
Unils o Mediao MAD PUB PUB-SD Units = Medioo MAD PUB PUB-SD

SRM 1643a*
SRM 1643b* ~tg/L 159 10.1 1.0 9.8 0.8 mg/L 18 8.4 0.1 8 nr
SRM 1643d*
SRM 2704--total digestion ...... wt % 19 0.620 0.089 0.547 0.014
SRM 2704--sum of seq. digestion
SRM 1645-sum of seq. digestion

T99 ...... mg/L 33 328 22 323 5
T101 ...... mg/L 50 I00 6 96.8 1.2
T103 Ixg/L 50 3.2 0.5 3.3 0.9 mg/L 80 108 6 107 5
T105 ...... mg/L 155 295 22 298 17
T107 ...... mg/L 202 21.7 2.4 20.7 0.3
Till
Tl13 Ixg/L 188 4.1 1.5 5 1
Tl17 ~tg/L 232 1.5 0.4 1.4 0.64 mg/L 55 19.9 0.6 20 1.26
Tl19 Ixg/L 33 2.4 0.6 4 1.31
T125 p.g/L 194 3.1 1.2 3.83 0.604 mg/L 99 22.6 1.1 22.3 1.2
T129
T131 ~tg/L     51      0.9     0.5    1.26    0.24 mg/L 41 22.7 2.6 21.4 0.8
T133 Ixg/L. 21 8.3 1.7 7.44 0.89 mg/L 38 31.9 4.9 29.4 1.2
T135 ...... mg/L 110 31.5 3.2 30.8 1.2
T137 __ t .... mg/L 111 22.8 3.4 22 1.1
T143 ...... mg/L 40 33.9 4.8 34 1.6
T145 ~tg/L 256 7.6 0.3 7.55 0.92 mg/L 46 41.8 7.3 41.2 1.9
Hg7*
Hgl0**
Hgl2**
Hgl5**
Hg24**



Table A2-~ Concentration data for standard reference materials--Continued

Strontium Thallium
Units n Median MAD      PUB PUB-SD Un~ n Median MAD PUB PUB-SD

SRM 1643a* pg/L 42 234 23 239 5
SRM 1643b* lag/L 159 233 7 227 6 lag/L 159 7.9 0.4 8.0 0.2
SRM 1643d* lag/L 306 296 10 294.8 3.4 lag/L 260 7.3 0.3 7.28 0.25
SRM 2704-total digestion lag/g 19 120 15 130(i) nr lag/g 19 1.00 0.03 1.06 0.07
SRM 2704-sum of seq. digestion pg/g 5 84 9 130(i) nr lag/g 5 1.05 0.04 1.06 0.07
SRM 1645-sum of seq. digestion ...... lag/g 5 1.1 0.1 1.44 0.07

U~;GS Standards
3"99 gg/L 33 3,900 200 3,900 1t30
T101 lag/L 50 1,200 0 1,200 36
T103 gg/L 50 753 13 743 34     gg/L     50 2.4     0.1 2 nr
T105 lag/L 155 1,600 0 1,560 80
T107 gg/L 202 63 4 61 4 ......

k’~ Tl I I gg/L

..~ Tl17 lag/L 153 266 4 265 11.1
T119 lag/L 33 74 3 73 5.4

~ T125 !ag/L 114 46 2 46 2.3
I13 T129 lag/L 94 182 3 181 11

T131 lag/L 17 301 6 295 14
1:= T133 lag/L 21 127 3 123 t5
�.O T135 lag/L 110 47 3 46 2
~ T137 lag/L 111 231 17 230 14

T143 lag/L 40 301 21 306 15
T145 lag/L 89 203 5 203 9 lag/L 89 15.3 0.4 15.3 2.7
HgT*
HglO**
Hgl2**
Hgl5** ............
Hg24**



Table ~.-~ Concentration data for standard reference materials--Continued

Thorium
Units n Median MAD PUB PUB-SD Units n Median MAD PUB PUB-SD

SRM 1643a*
SRM 1643b*
SRM 1643d*
SRM 2704-total digestion I~g/g 19 8.1 0.9 9.2 nr      ~tg/g      18      14.5      8.7      9.5       nr
SRM 2704-sum of seq. digestion pg/g 5 3.6 0.6 9.2 nr ~tg/g 5 20.1 0.4 9.5 nr
SRM 1645-sum of seq. digestion ~tg/g 5 1.6 0.1 1.62 0.22

USGS Standards
T99
T101 ............
T103
T105 ............
TI07
Till
Tll3
Tl17
Tl19
T125 ............
T129
T131
T133 ............
T135
T137
T143
T145 ............
Hg7*
Hgl0**
Hgl2**
Hgl5**
Hg24**



TableA2-5. Concentration data for standard reference materials--Continued

Taanium Uranium
Units u Median MAD PUB PUB-SD Units n Median MAD PUB PUB-SD

NIST Standards
SRM 1643a*
SRM 1643b*
SRM 1643d*
SRM 2704-total digestion wt %      19     0.460      0.015    0.457    0.018pg/g 19 3.10 0.15 3.13 0.13
SRM 2704-sum of seq. digestion wt % 5 0.463 0.015 0.457 0.018 ~tg/g 5 3.0 0.1 3.13 0.13
SRM 1645-sum of seq. digestion ...... ~tg/g 5 1.1 0.1 1.11 0.05

T99
T101
T103
T105
T107
Till
TlI3
TlI7
T119
T125
T129
T131
T133
T135
T137
T143
T145 ...... ~tg/L 101 1.11 0.04 1.1 0.1
Hg7*
Hgl0**
Hgl2**
Hgl5**
Hg24**



Table A2-5. Concentration data for standard reference materials--Continued

Vanadium Ytterbium
Units n Median MAD PUB PUB-SD Units n Median MAD PUB PUB-SD

SRM 1643a* pg/L 57 57.1 2.7 53 3
SRM 1643b* t~g/L 159 45.8 2.3 45.2 0.4
SRM 1643d* ~tg/L 282 35.3 1.3 35.1 1.4
SRM 2704--total digestion ttg/g 19 89 3 95 4 ~tg/g      19       2.6      0.1    2.8(i)       nr
SRM 2704-sum of seq. digestion !~g/g 5 94 1 95 4 ~tg/g 5 1.26 0.39 2.8(i) nr
SRM 1645-sum of seq. digestion ~tg/g 5 8.5 1.8 23.5 6.9 I~g/g

USGS Standards
T99 i~g/L 33 9 2 12 6
T101 I~g/L 50 16 2 17 5
T103 Ixg/L 50 40.2 1.0 40.4 4.1
T105 Ixg/L 155 6 2 5 7
T107 pg]L 202 15 3 14 3
Till pg/L 9 27.8 0.4 27 3.3
Tl13 pg/L 149 9.4 0.4 9.4 1.5
Tl17 t~g/L 166 4.6 0.2 4.7 1.8
T119 t~g/L 42 3.9 0.1 3.8 0.9
T125 Ixg/L 126 6.8 0.3 6.56 0.89
T129
T131 i~g/L 31 35.7 2.0 34.2 3,2
T133 I~g/L, 29 13.0 0.5 13 1.7
T135 ixg/L 110 53 4 53 4
T137 ~tg/L 9 13.3 0.1 14 1.6
T143 pg/L 40 29 4 30 3
T145 I~g/L 144 11.3 0.5 11.7 1.7
Hg7*
Hgl0**
Hgl2**
Hgl5**
Hg24**



TableA2-~ Concentration data for standard reference materials--Continued

Zinc Zirconium
Units n Median MAD PUB PUB-SD Units n Median MAD PUB PUB-SD

SRM 1643a* ~tg/L 159 66 4 72 4
SRM 1643b* Ixg/L 159 65 5 66 2
SRM 1643d* ~tg/L 622 72 3 72.48 0.65
SRM 2704-total digestion ~tg/g 19 440 15 438 12      lag/g      19      350      44    3000)       rtr
SRM 2704-sum of seq. digestion ~tg/g 5 414 25 438 12 pg/g 5 303 14 300(i) nr
SRM 1645-sum of seq. digestion ~tg/g 5 1,560 100 1,720 169

USGS Standards
T99 p.g/I., 33 32 5 36 7
T101 ~tg/L 50 64 8 66 8
T103 ~tg/L 50 19 1 26.5 4.1
T105 ~tg/L 155 89 7 90 12
T107 i~g/L 202 82 9 76 10

~ T111 ~tg/L 46 295 6 320 23
Tl13 pg/L 201 57 2 55.5 6.1

[ T117 ~tg/L 246 176 5 176 9.3
"-~ T119 i~g/L 79 25 1 24.8 4.7
~ T125 isg/L 205 4.5 0.5 5.95 4.01

T129 ~tg/L 94 71 3 72 4.8
T131 ~tg/L 104 68 5 72 4.4

~ T133 ixg/L 63 51 1 53 4.4

�~ T135 ~tg/L 110 48 8 48.2 4.7
T137 tlg/L 46 48 1 49.5 4.2

�,O T143 ixg/L 40 22 4 20.0 2.2
T145 ~tg/L 435 10 0 10 2.4
Hg7*
Hgl0**
Hg12**
Hgl5**
Hg24**



Appendix 3. Data for Field Parameters, Anions, Nutrients, Organic Carbon, and Sampling

Sites

Table A3-1. Field measurements and concentrations of anions, nutrients, and organic carbon.

Table A3-2. Sampling site numbers, names, and locations.
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Table A3-1. Field measurements and concentrations of anions, nutrients, and organic carbon
[Br., bridge; C, carbon; °C, degrees Celsius; CaCO3, calcium carbonate; Cr., creek; N, nitrogen; P, phosphorus; R., River;, Sac., Sacramento; 504, sulfate; est, estimated value.
mm/dd/yy, month/day/year; ft3/sec, cubic foot per second; nag/L, milligram per liter; p.S/cna, microsiemen per centimeter at 25 degrees Celsius; <, less than; --, no data available]

Stream Water Specific Alkalinity, Nitrogen,
conduct- Dissolved pH, Chloride, Sulfate, Fluoride,

ammonia,Date           discharge, temper- filtered
Site (mm/dd/yy) lime daily atere,

ance, oxygen standard (mg/l. as filtered filtered filtered filtered,
mean (It 3/s) (°C)

unfiltered (mg/L) units
CaCO3)

(rag/L) (mg/l.) (mg/l.) (mg/t as N)
(pS/cm)

Sac. R.-Shasta 07/12/96 1130 12,085 11 l l0 12.1 7.8 52 1.7 3.2 <0.10 <0.015
Sac. R.-Shasta 09/19/96 11130 6,946 12 112 12.5 7.7 49 1.5 3.4 <0.10 <0.015
Sac. R.-Shasta 11/19/96 1030 4,297 13 120 7.6 7.4 55 1.8 3.1 <0.10 <0.015
Sac. R.-Shasta 12/12/96 1030 31,632 12.5 124 11.8 7.3 56
Sac. R.-Shasta 05/29/97 1030 6,513 8.5 107 t2.4 7.7 -- 1.6 3.4 <0.10 <0.015
Sac. R.-Keswick 07/11/96 900 14,815 11 100 10.8 7.7 46 1.4 2.6 <0.10 0.04
Sac. R.-Keswick 09/19/96 1800 9,503 12.5 98 11.9 7.6 43 1.2 2.8 <0.10 0.02
Sac. R.-Keswick 11/21/96 1200 5,294 13 108 8.7 7.4 49 1.6 3.9 <0.10 0.11
Sac. R.-Keswick 12/11/96 1730 35,269 -- 111 -- 7.8
Sac. R.-Keswick 01/02/97 1900 42,161 10 111 13.2 7.6 19 -- -- -- <0.015
Sac. R.-Keswick 05/28/97 1730 9,938 9.5 99 10.6 7.7 .... <0.015
Sac. R.-Bend Br. 07/1 t/96 1430 15,100 13.5 106 11.5 7.9 47 1.8 2.8 <0.10 0.02
Sac. R.-Bend Br. 09/20/96 1300 9,500 13 106 10.7 7.8 46 1.7 3.3 <0.10 <0.015
Sac. R.-Bend Br. 11/22/96 1330 7,660 13 129 9.7 7.8 52 4.4 5.4 <0.10 0.09
Sac. R.-Bend Br. 12/12/96 1700 43,900 12 111 11 7.8 50 2.2 4.6 <0.10 0.02
Sac. R.-Beud Br. 01/03/97 1230 91,000 10.5 104 11.4 7.9 43 1.7 4 <0.10 <0.015
Sac. R.-Bend Br. 05/30/97 1200 10,200 12.5 111 10.4 7.7 46 1.9 3.2 <0.10 <0.015
Sac. R.-Colusa 07/16/96 1300 11,300 19 117 9.3 8.1 52 2.2 3.3 <0.I0 0.03
Sac. R.-Colusa 09/25/96 1300 9,240 17.5 123 9.4 7.8 54 2.5 4 <0.10 <0.015
Sac. R.--Colusa 11/14/96 1120 5,810 13.5 144 10.3 7.8 58 4.2 5.3 <0.10 <0.015
Sac. R.-Colusa 12/16/96 1330 33,400 11 130 10.6 7.9 55 3.4 4.8 <0.10 0.03
Sac. R.-Colusa 01/04/97 1300 50,200 I1 100 9.5 7.7 42 1.9 4.2 <0.I0 <0.015
Sac. R.-Colusa 06/03/97 1250 8,180 18 121 9.4 7.9 48 2.8 4.6 <0.10 <0.015
Sac. R.-Verona 07/18/96 1240 16,400 20.5 112 9.3 8 47 2.2 3.2 <0.10 0.03
Sac. R.-Verona 09/26/96 1200 I2,300 19 147 9 7.8 63 4.1 5.9 <0.10 <0.015
Sac. R.-Verona 11/13/96 1030 9,990 13.5 146 10.8 7.8 57 5.8 5.3 <0.10 0.05
Sac. R.-Verona 12/18/96 1100 58,900 10.5 117 10.4 7.9 50 3 4.2 <0.10 <0.015
Sac. R.-Verona 01/28/97 1230 71,200 10 62 11 7.5 24 1.4 2.6 <0.10 0.03
Sac. R.-Verona 06/04/97 1130 10,800 20 138 8.2 7.9 54 4.4 5.9 <0.10 <0.015
Sac. R.-Freeport 07/17/96 1100 20,200 20 101 9.2 7.8 ~ 2.3 3 <0.10 0.03
Sac. R.-Freeport 09/24/96 1130 14,900 19.5 149 8.8 7.8 62 5.9 6 <0.10 <0.015
Sac. R.-Freeport 11/15/96 1030 12,800 13 128 10.4 7.9 49 4.2 4.8 <0.10 <0.015
Sac. R.-Freeport 12/17/96 1130 75,400 11 98 10.5 7.6 42 2.4 3.4 <0.10 0.03
Sac. R.-Freepo~t 01/06/97 11130 93,700 9.5 51 7.7 7 21 1.1 1.7 <0.10 0.02
Sac. R.-Freeport 06/05/97 1030 13,200 20 115 8.6 8 46 3.9 4.3 <0.10 <0.015
Flat Cr. 12/11/96 1530 11 -- 40 -- -- 69 0.49 9.2 <0.10 <0.015



Table A3-1. Field measurements and concentrations of anions, nutrients, and organic carbon-Continued

Stream    Water Specific                    Alkalinity,                             Nitrogen,
Date discharge, temper- conduct- Dissolved pH, liltered Chloride, Sulfate, Ruodde, ammonia,Site (mm/dd/yy) .time daily ature, ance, oxygen standard (mg/L as filtered filtered filtered

filtered,unfiltered (m9/1.) units CaCO 3) (mg/l.) (roD/L) (mg/U (rag/1. as N)mean (ft 3/s) (°C)    (pS/cm)

lqat’Cr. 05/29/97 1600 1 25.5 175 6.4 6.7 -- 1.5 55 0.11 ’ <0.015
Spdng Cr.-Weir 12/11/96 1400 200 11.5 129 10 4.4 -- 0.5 57 <0.10 0.032
Spring Cr.-Weir 05/28/97 1100 10 20.5 495 8.7 4 -- 0.57 230 <0.10 0.069
Spring Cr.-Road 01/02/97 1730 850 13 237 -- 3.7 -- 0.14 15 <0. I0 0.048
Whiskeytown 12/11/96 1330 3,000
Whiskeytown 05/29/97 1410 2,720
Spdng Cr. arm 07/12/96 1730 2,690 12 74 -- 7.5 38 1 1.4 <0.10 <0.015
Spring Cr. arm 09/18/96 1500 2,460 11.5 75 10.2 7.6 35 1 1.6 <0.10 <0.015
Spring Cr. arm 11/20/96 1200 1,450 11.5 92 9.7 7.3 36 1.2 4.7 <0.10 0.02
Spdng Cr. arm 12/11/96 1635 4,100 10.5 22 10.2 7.4 30
Spring Cr. ann 05/28/97 1400 2,725 11 81 9.6 7.5 -- 1.1 2.8 <0.10 <0.015
Colusa Basin Drain 06106D7 1110 500 (est) 23 712 6 8.1 200 37 92 0.4 --
Yolo Bypass 01/07/97 1400 160,000 9.5 93 -- 7.2 41 2.2 3.5 <0.10 <0.015

I



Table A3-1. Field measurements and concentrations of anions, nutrients, and organic carbon--Continued

Stream Nitrogen, Ni~’ogen, Nitrogen, Phos-
discharge, ammonia ammonia Nitrogen, nitrate Phos- Phos- Carbon, Carbon,

Date plus plus nitrite, plus phorus, phorus,
phorus, organic, organic,

Site
(mm/dd/yy)

Time daily ortho,
filtered suspended

mean
organic, organic, filtered nitrite, unfiltered filtered filtered

unfiltered filtered (mg/i. as N) filtered (mg/L as P) (mg/l. as P) (mg/t as P)
(mg/L as C) (mg/l. as C)

(ft3/$) (mg/I. as N) (mg/L as N) (mg/L as N)
Sac. R.-Shasta 07/12/96 1130 12,085 <0.20 <0.20 <0.0l 0.13 0.03 0.02 0.03 1.2 0.4
Sac. R.-Shasta 09/19/96 1100 6,946 <0.20 <0.20 <0.01 0.13 0.02 0.02 0.03 1.1 0.2
Sac. R.-Shasta 11/19/96 1030 4,297 <0.20 <0.20 <0.01 0.1 0.03 0.01 0.02 0.9 0.2
Sac. R.-Shasta 12/12/96 1030 31,632 .........
Sac. R.-Shasta 05/29/97 1030 6,513 <0.20 <0.20 <0.01 0.094 <0.010 <0.01 0.025 m __

Sac. R.-Keswick 07/11/96 900 14,815 <0.20 <0.20 <0.01 0.12 <0.010 0.02 0.02 1.3 0.2
Sac. R.-Keswick 09/19/96 1800 9,503 <0.20 <0.20 <0.01 0.1 0.010 <0.01 0.02 1.I <0.10
Sac. R.-Keswick 11/21/96 1200 5,294 <0.20 <0.20 0.01 0.1 0.020 <0.01 0.02 1.2 0.1
Sac. R.-Keswick 12/11/96 1730 35,269 .........
Sac. R.-Keswick 01/02/97 1900 42,161 <0.20 <0.20 <0.01 0.09 <0.010 <0.01 <0.010 2.4 2.4
Sac. R.-Keswick 05/28/97 1730 9,938 <0.20 0.21 <0.01 0.079 <0.010 <0.01 0.016 -- --
Sac. R.-Bend Br. 07111/96 1430 15,100 <0.20 <0.20 <0.01 0.12 0.130 <0.01 0.02 1.4 0.8
Sac. R.-Bend Br. 09/20/96 1300 9,500 <0.20 <0.20 <0.01 0.1 0.04 0.01 0.02 1.2 0.3
Sac. R.-Bend Br. 11/22/96 1330 7,660 <0.20 <0.20 0.02 0.25 0.03 0.03 0.03 1.6 0.3
Sac. R.-Bend Br. 12/12/96 1700 43,900 <0.20 <0.20 0.02 0.14 0.050 <0.01 0.02 1.5 0.4
Sac. R.-Bend Br. 01/03/97 1230 91,000 0.3 <0.20 <0.01 0.l 0.230 <0.01 <0.010 1.5 1.0
Sac. R.-Bend Br. 05/30D7 1200 10,200 <0.20 <0.20 <0.01 0.098 0.062 0.018 0.02 -- --
Sac. R.-Colusa 07/16/96 1300 11,300 <0.20 <0.20 <0.01 0.13 0.02 0.02 0.03 1.3 --
Sac. R.--Colusa 09/25/96 1300 9,240 <0.20 <0.20 0.02 0.13 0.040 <0.01 0.02 1.2 0.4
Sac. R.-Colusa 11/14/96 1120 5,810 <0.20 <0.20 <0.01 0.16 0.03 0.02 0.02 1.3 0.2
Sac. R.-Colusa 12/16/96 1330 33,400 <0.20 <0.20 <0.01 0.15 0.070 <0.01 0.02 1.4 --
Sac. R.-Colusa 01/04/97 1300 50,200 0.5 <0.20 <0.01 0.13 0.25 0.02 0.02 1.2 0.3
Sac. R.-Colusa 06/03/97 1250 8,180 <0.20 <0.20 <0.01 0.094 0.045 0.01 0.019 -- --
Sac. R.-Verona 07/18/96 1240 16,400 <0.20 <0.20 <0.01 0.11 0.020 <0.01 0.02 1.4 0.2
Sac. R.-Verona 09/26/96 1200 12,300 <0.20 <0.20 <0.01 0.1 0.04 0.02 0.02 1.4 0.4
Sac. R.-Verona 11/13/96 1030 9,990 <0.20 <0.20 0.03 0.17 0.04 0.04 0.03 1.9 0.4
Sac. R.-Verona 12/18/96 1100 58,900 <0.20 <0.20 0.01 0.13 0.050 <0.01 0.02 2 0.4
Sac. R.-Verona 01/28/97 1230 71,200 0.4 <0.20 <0.01 0.14 0.17 0.11 0.02 2.6 --
Sac. R.-Vemna 06/04/97 1130 10,800 <0.20 <0.20 <0.01 0.12 0.040 <0.01 0.029 -- --
Sac. R.-Freeport 07/17/96 1100 20,200 <0.20 <0.20 <0.01 0.11 0.02 0.01 0.02 1.3 0.3
Sac. R.-Freeport 09/24/96 1130 14,900 <0.20 <0.20 0.02 0.14 0.040 <0.01 0.03 1.5 0.6
Sac. R.-Freeport 11/15/96 1030 12,800 <0.20 <0.20 <0.01 0.1 0.03 0.04 0.02 1.7 0.2
Sac. R.-Freeport 12/17/96 1130 75,400 <0.20 <0.20 <0.01 0.14 0.030 <0.01 0.01 2.2 0.6
Sac. R.-Freeport 01/06/97 1100 93,700 0.2 <0.20 <0.01 0.12 0.21 0.01 <0.010 2.1 1.4
Sac. R.-Freeport 06/05/97 1030 13,200 <0.20 <0.20 <0.01 0.123 0.033 <0.01 0.028 1.4 0.2
Flat Cr. 12/11/96 1530 11 <0.20 <0.20 0.014 0.063 <0.010 <0.01 <0.010 1.2 --



Table A3-1. Field measurements and concentrations of anions, nutrients, and organic carbon--Continued

Stream Nitrogen, Nitrogen, Nitrogen,
Phus-

discharge, ammonia ammonia Nitrogen, nitrate Phos- Phos- Carbon, Carbon,phorus, organic, organic,Site Date Time daily plus plus nitrite, plus     photos, phorus, orlho,(mm/dd/yy) mean organic, organic, filtered n~, unfiltered filtered filtered
filtered suspended

(ft3/s) (mg/LUnfilteredas N)(mg/tfilteredas N) (mg/L as N) (mg/l.filteredas N)
(mg/~ as P) (mg/L as P) (mg/L as P) (mg/L as C) (mg/L as C)

Flat Cr. 05/29/97 1600 1 <0.20 ’ <0.20 <0.01 <0.05 <0~010 <0.01’ <0,010 1.0 <0.10
Spring Cr.-Weir 12/11/96 1400 200 <0.20 <0.20 0.011 0.06 <0.010 <0.01 <0.010 1.2 --
Spring Cr.-Weir 05/28/97 1100 10 <0.20 <0.20 <0.01 <0.05 <0.010 <0.01 <0.010 0.4 --
Spring Cr.-Road 01/02/97 1730 850 <0.20 <0.20 <0.01 0.087 <0.010 <0.01 <0.010 0.9 0.2
Whiskeytown 12/11/96 1330 3.900 .........
Whiskeytown 05/29/97 1410 2,720 .........
Spring Cr. arm 07/12/96 1730 2,690 <0.20 <0.20 <0.01 <0.05 <0.010 <0.01 <0.010 t.4 0.2
Spring Cr. ann 09/18/96 1500 2,460 <0.20 <0.20 <0.01 0.07 <0.010 <0.01 0.01 1.2 0.2
Spring Cr. arm 11/20/96 1200 1,450 <0.20 <0.20 <9.01 <0.05 <0.010 <0.01 <0.010 1.1 0.3
Spring Cr. arm 12/11/96 1635 4,100 .........
Spring Cr. arm 05/28/97 1400 2,725 <0.20 <0.20 <0.01 <0.05 <0.010 <0.01 <0.010 -- --
Colusa Basin Drain 06/06/97 1110 500 (es0 ....... 4.8 1.2
Yolo Bypass 01/07/97 1400 160,000 0.3 <0.20 <0.01 0.13 0.070 <0.01 0.02 2.0 1.3



Table A3-2. Sampling site numbers, names, and locations
[Report site numbers refer to figure 8 and table 1; deg, degrees; rain, minutes; sec, s~conds; latitude and longitude referenced to NAD27; NAD27, North Araedcan Datum 1927; USGS,

Geological Survey. All latitude values are N of the equator and all longitude values W of the central meridian]

Repoa USGS site Site Site
site Site name identification latitude longitude

number number (deg rain sec) (deg rain sec)

1 Sacramento River below Shasta Dam, California 404259122252501 40° 42’ 59" 122° 25’ 25"

2 Sacramento River below Keswick Dam, California 403633122264301 400 36’ 33" 122° 26’

3 Sacramento River at Rodeo Park near Redding, California 403528122224301 40° 35’ 28" 122° 22’ 43"

4 Sacramento River above Chum Creek near Anderson, California 402827122185801 40° 28’ 27" 122° 18’ 58"

5 Sacramento River at Balls Ferry 402507122113201 400 25’ 07" 122° 11’ 32"

6 Sacramento River above Bend Bridge near Red Bluff, California 11377100 40° 17’ 19" 122° 11’ 08"

7 Sacramento River at Tehama, California 400139122070301 40001’ 39" 122007’ 03"

8 Sacramento River at Colusa, California 11389500 39° 12’ 51" 121° 59’ 57"

9 Sacramento River at Verona, California 11425500 38° 46’ 28" 121° 35’ 50"

10 Sacramento River at Tower Bridge at Sacramento, California 383430121302001 38° 34’ 30" 121° 30’ 20"

11 Sacramento River at Freeport, California 11447650 38° 27’ 20" 121° 30’ 07"

12 Flat Creek near Keswick, California 40382412226,~601 40° 38’ 24" 122° 26’ 46"

13 Spring Creek below Spring Creek Debris Dam near Keswick, California 403746122281201 40° 37’ 46" 122° 28’ 12"

14 Spring Creek below Iron Mountain Road near Keswick, California 403746122280301 40° 37’ 46" 122° 28’ 03"

15 Whiskeytown Lake at Spring Creek Power Plant near Keswick, California 403741122275901 400 37’ 41" 122° 27’ 59"

16 Keswick Reservoir, Spring Creek ann, near Keswick, California 403750122272301 400 37’ 50" 122° 27’ 23"

17 Cottonwood Creek near Cottonwood, California 11376000 40° 23’ 14" 122° 14’ 15"

18 Colusa Basin Drain at Road 99E near Knights Landing, California 11390890 38° 48’ 45" 121° 46’ 23~

19 Yolo Bypass at Interstate 80 near West Sacramento, California 11453120 38° 34’ 01" 121° 36’ 51"



Appendix 4. Metal Concentrations in Water Samples

Table A4-1. Concentrations of major cations and trace elements in filtered water samples.

Table A4-2. Concentrations of major cations and trace elements in unfiltered (whole) water samples

Table A4-3. Lead concentrations in filtered water samples collected at a single point in the stream
cross section.

Table A4-4. Lead concentrations in unfiltered (whole) water samples collected at a single point in
the stream cross section.
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Table A4-1. Concentrations of major cations and trace elements in filtered water samples

lax, axial; Br., bridge; Cap, capsule filter (Gelman); Cr., creek; CV-AFS, cold-vapor/atomic fluorescence spectrometry; comp., composite sample; dup, duplicate; ICP-AES, inductively cou-
pled plasma-atomic emission spectrometry; ICP-MS, inductively coupled plasma-mass spectrometry; Mem, membrane filter (Nuclepore); R., river; Sac., Sacramento; Split replicate (1/2),
first number identifies which replicate was analyzed, second number represents number of replicate samples; Tan, tangential-flow ultrafilter (Millipore Mirtitan); UV-VIS, ultraviolet-visible
spectroscopy, kd, ldlodalton; mm/dd/yy, month-day-year; mg/L, microgram per liter; mm, micrometer; rag/L, milligram per liter; --, no data available; <, less than indicated detection limit]

Aluminum         Antimony          Arsenic           Badum          BerylliumDate                     SplitSite Rlter (pg/L) (pg/L) (pg/L) (r~g/L} |pg/L)(mm/dd/yy) replicate
ICP-MS ICP-MS ICP--MS ICP-MS ICP-MS

Sac. R.-Shasta 07/12/96 0.40mmMem 1/2 9.2 ± 0.2 0.040 ± 0.003 1.1 ± 0.0 15 _+ 0 <0.018 ± 0.007
Sac.R.--Shasta 07/12/96 0.40mmMem 2/2 5.8 ± 0.1 0.037 ± 0.005 1.1 + 0.0 15 ± 1 0.0040 ± 0.0023
Sac.R.-Shasta 07/12/96 0.45mmCap 1/2 2.4 ± 0.0 0.033 ± 0.002 1.1 ± 0.0 14 ± 0 <0.01 ± 0.00
Sac. R.-Shasta 07/12/96 0.45mmCap 2/2 2.2 ± 0.1 0.033 ± 0.003 1.0 ± 0.0 15 ± 0 <0.004 ± 0.003
Sac. R.-Shasta 07/12/96 10kdTan 1/3 1.7 ± 0.1 0.033 ± 0.002 1.1 ± 0.0 14 ± 0 <0.01 ± 0.00
Sac. R.-Shasta 07/12/96 10kdTan 2/3 1.6 ± 0.1 0.030 ± 0.003 0.99 ± 0.02 14 ± 0 <0.018 ± 0.008
Sac.R.-Shasta 07112196 10kdTan 3/3 -- ± -- -- ± -- -- ± -- -- ± -- -- ± --
Sac. R.--Shasta 09/19/96 0.40mmMem 1/2 14 ± 1 0.051 ± 0.007 1.1 ± 0.0 14 ± 0 0.015 ± 0.017
Sac. R.-Shasta 09/19/96 0.40mmMem 2/2 15 ± 0 0.056 ± 0.002 1.1 ± 0.1 14 _+ 0 0.014 ± 0.009
Sac.R.-Shasta 09/19/96 0,45mmCap 1/2 2.8 ± 0.I 0.051 ± 0.005 1.1 ± 0.0 14 ± 0 <0.013 ± 0.008
Sac. R.-Shasta 09/19196 0.45mmCap 2/2 2.6 ± 0.1 0.034 ± 0.008 1.0 ± 0.0 14 ± 0 <0.03 ± 0.02
Sac. R.-Shasta 09/19/96 10kdTan 1/2 2.1 ± 0.2 0.028 ± 0.004 0.86 ± 0.02 13 ± 0 <0.03 ± 0.03
Sac. R.-Shasta 09/19/96 10kdTan 2/2 1.8 ± 0.0 0.050 ± 0.012 0.81 ± 0.03 12 ± 0 <0.013 ±0.004
Sac. R.-Shasta 11/19/96 0.40mmMem 1/2 3.0 ± 0.1 0.037 ± 0.004 1.5 ± 0.0 13 ± 0 <0.02 ± 0.01
Sac. R.-Shasta 11/19/96 0.40mmMem 2/2 3.0 ± 0.1 0.042 ± 0.003 1.5 ± 0.0 13 ± 0 <0.02 ± 0.00
Sac. R.-Shasta 11/19/96 0.45mmCap 1/2 2.0 ± 0.1 0.029 ± 0.003 1.5 ± 0.0 13 ± 0 <0.02 ± 0.00
Sac. R.--Shasta 11/19/96 0.45mmCap 2/2 1.4 ± 0.0 0.030 ± 0.005 1.5 ± 0.1 13 ± 0 <0.02 ± 0.02
Sac. R.-Shasta 11/19D6 10kdTan 1/2 0.94 ± 0.06 0.032 ± 0.006 1.1 ± 0.0 12 ± 0 <0.02 ± 0.00
Sac. R.--Shasta 11/19/96 10kdTan 2/2 0.94 ± 0.02 0.032 ± 0.012 1.1 ± 0.0 I1 ± 1 <0.02 ± 0.01
Sac. R.--Shasta 12/12/96 0.40mmMem 1/2 11 ± 0 0.040 ± 0.006 1.6 ± 0.0 14 ± 0 <0.02 ± 0.01
Sac.R.--Shasta 12/12/96 0.40mmMem 2/2 10 ± 0 0.050 ± 0.011 1.8 ± 0.0 13 ± 0 <0.02 ± 0.01
Sac. R.-Shasta 12/12/96 0.45mmCap 1/2 6.8 ± 0.2 0.051 ± 0.008 1.7 ± 0.0 13 ± 0 <0.014 ± 0.003
Sac. R.-Shasta 12/12/96 0.45ram Cap 2/2 6.6 ± 0.1 0.053 ± 0.006 1.7 ± 0.0 14 ± 0 <0.014 ± 0.006
Sac. R.-Shasta 12/12/96 10kdTan I/2 5.3 ± 0.1 0.048 ± 0.005 1.2 ± 0.0 12 ± 1 <0.014 ± 0.006
Sac. R.-Shasta 12/12/96 10kdTan 2/2 4.9 ± 0.1 0.032 ± 0.001 1.2 ± 0.0 11 ± 1 <0.02 ± 0.02
Sac. R.-Shasta 05/29/97 0.40 mm Mem I/2 43 ± 1 0.034 ± 0.012 1.1 ± 0.0 14 ± 0 < 0.04 ± 0.01
Sac. R.-Shasta 05/29/97 0.40 mm Mem 2/2 14 ± 1 0.036 ± 0.010 1.1 ± 0.0 14 ± 0 < 0.04 ± 0.00
Sac. R.--Shasta 05/29/97 0.45mmCap 1/2 2.8 ± 0.2 0.029 ± 0.016 1.1 ± 0.0 13 ± 0 <0.04 ± 0.02
Sac. R.-Shasta 05/29/97 0.45mmCap 2/2 2.8 ± 0.1 0.030 ± 0.010 1.0 ± 0.0 14 + 0 <0.04 ± 0.02
Sac. R.--Shasta 05/29/97 10kdTan 1/2 1.7 ± 0.1 0.026 ± 0.010 0.66 ± 0.03 I1 ± 0 <0.04 ± 0.02
Sac. R.-Shasta 05/29/97 10kdTan 2/2 1.7 ± 0.1 0.024 ± 0.017 0.63 ± 0.02 11 ± 0 <0.04 ± 0.01
Sac. R.-Keswick 07/11/96 0.40mmMera 1/2 3.5 ± 0.0 0.032 ± 0.002 0.84 ± 0.02 12 ± 0 <0.004 ± 0.001



Table A4-1. Concentrations of major cations and trace elements in filtered water samples-Continued
Aluminum Antimony Arsenic Barium Beryllium

Date FiRer Spf~ (pg/L} (pg/L) (pg/L) (pg/L) (pg/L)Site (mrn/dd/yy) replicate ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS

Sac.R.-Keswick 07111/96 0.40gmMem 2/2 3.3 + 0.l 0.030 ± 0.000 0.82 ± 0.02 12 + 0 <0.OM ± 0.002

Sac. R.-Keswick 07/11/96 0.45panCap 1/2 2.8 ± 0.0 0.033 ± 0.001 0.84 ± 0.01 13 ± 0 <0.004 ± 0.003

Sac.R.-Keswick 07111/96 0.45~mCap 2/2 3.0 ± 0.0 0.035 ± 0.003 0.85 ± 0.01 13 ± 0 0.0054 ± 0.0020

Sac. R.-Keswick 07/11/96 10kdTan 1/3 2.0 + 0.1 0.032 ± 0.002 0.78 ± 0.02 12 ± 0 <0.004 ± 0.002

Sac.R.-Keswick 07/11/96 10kdTan 2/3 2.2 ± 0.1 0.031 ± 0.003 0.82 ± 0.02 13 ± 0 0.0043 ± 0.0004

Sac. R.-Keswick 07111/96 10kdTan 3/3 2.1 ± 0.2 0.030 ± 0.005 0.76 ± 0.02 12 ± 0 <0.004 ± 0.001
Sac. R.-Keswick 09/19/96 0.40gmMem 1/2 8.7 ± 0.0 0.041 ± 0.005 0.69 ± 0.06 11 ± 0 <0.013 ± 0.007

Sac. R.-Keswick 09119/96 0.401xmMem 2/2 8.4 ± 0.1 0.021 ± 0.006 0.77 ± 0.03 11 + 0 <0.03 ± 0.01

Sac.R.-Keswick 09/19/96 0.45gtnCap 1/2 6.8 ± 0.2 0.031 ± 0.009 0.74 + 0.01 11 ± 0 <0.03 ± 0.02

Sac. R.-Keswick 09119/96 0.45gmCap 2/2 6.6 ± 0.1 0.028 ± 0.007 0.72 ± 0.02 11 ± 0 <0.03 ± 0.01

Sac. R.-Keswick 09/19/96 10kdTan 1/3 5.1 ± 0.1 0.048 ± 0.010 0.47 ± 0.02 8.9 ± 0.1 <0.013 ± 0.001

Sac.R.-Keswick 09/19/96 10kdTan 2/3 4.8 ± 0.0 0.048 ± 0.007 0.50 ± 0.04 9.1 ± 0.1 <0.013 ± 0.017

Sac.R.-Keswick 09/19/96 10kdTan 3/3 5.0 ± 0.0 0.038 ± 0.006 0.51 ± 0.04 9.2 ± 0.1 0.016 ± 0.004
Sac. R.-Keswick 11/21/96 0.40gmMem 1/2 19 ± 0 0.056 ± 0.006 1.7 ± 0.0 11 ± 0 <0.02 ± 0.01

Sac. R.-Keswick 11/21/96 0.40p, mMem 2/2 18 ± 0 0.057 ± 0.006 1.5 ± 0.1 11 ± 0 <0.02 ± 0.01

Sac. R.-Keswick 11/21/96 0.45p, mCap 1/2 12 ± 0 0.054 ± 0.002 1.5 ± 0.1 11 ± 0 <0.02 ± 0.01

Sae. R.-Keswick II/21/96 0.45gmCap 2/2 13 ± 0 0.056 ± 0.007 1.4 ± 0.0 11 ± 0 <0.02 ± 0.00

Sac.R.-Keswick 11/21/96 10kdTan 1/2 I1 ± 0 0.044 ± 0.007 0.98 ± 0.05 9.3 ± 0.5 <0.02 ± 0.01

Sae. R.-Keswick 11/21/96 10kdTan 2/2 11 ± 0 0.056 + 0.018 0,97 ± 0.03 8.9 ± 0.0 <0.02 ± 0.01
Sac. R.-Keswick 12/11/96 0.40gmMem 1/2 38 ± 1 0.041 ± 0.003 1.6 ± 0.0 13 + 0 <0.02 ± 0.00

Sae. R.-Keswick 12/11/96 0.40p, mMem 2/2 31 ± 0 0.045 ± 0.005 1.6 ± 0.1 13 ± 1 <0.02 ± 0.01

Sac. R.-Keswick 12/11/96 0.45gmCap 1/2 23 ± 0 0.059 ± 0.021 1.6 ± 0.0 13 ± 0 <0.014 ± 0.002

Sac. R.-Keswick 12/11/96 0.45p.mCap 2/2 23 ± 1 0.041 ± 0.006 1.5 ± 0.0 13 ± 0 <0.02 ± 0.00

Sac. R.-Keswick 12/11/96 10 kd Tan 1/2 20 ± 0 0.032 ± 0.002 0.92 ± 0.01 11 ± 0 < 0.02 ± 0.01

Sae. R.-Keswick 12/11/96 10kdTan 2/2 20 + 0 0.036 ± 0.005 0.87 ± 0.05 10 ± 0 <0.02 ± 0.01
Sac. R.-Keswick 01/02/97 0.40~mMem 1/2 17 ± 1 0.040 ± 0.006 1.1 ± 0.0 13 ± 0 <0.014 ± 0.001

Sae. R.-Keswick 01/02/97 0,40grnMem 2/2 16 ± 0 0.047 ± 0.006 1.1 ± 0.0 12 ± 1 <0.014 ± 0.003

Sae. R.-Keswick 01/02/97 0.45gmCap 1/2 15 ± 0 0.047 ± 0.007 1.1 ± 0.0 14 ± 0 <0.014 ± 0.005

Sac. R.-Keswick 01/02/97 0.45gtnCap 2/2 15 ± 0 0.043 ± 0.004 1.1 ± 0.1 13 ± 0 <0.014 ± 0.006

Sac. R.-Keswick 01/02/9.7 10kdTan 1/3 12 ± 0 0.044 ± 0.005 0.87 ± 0.03 12 ± 1 <0.014 ± 0.008

Sac, R.-Keswick 01/02/97 10kdTan 2/3 12 ± 0 0.044 ± 0.020 0.91 ± 0.02 12 ± 0 <0.014 ± 0.006

Sac. R.-Keswick 01/02/97 10kdTan 3/3 13 ± 0 0.047 ± 0.002 0.93 ± 0.03 13 ± 0 <0.015 ± 0.019

Sac. R.-Keswick 05/28/97 0.401,tmMem 1/2 6.9 ± 0.4 0.038 ± 0.008 0.88 ± 0.06 12 ± 0 <0.04 ± 0.01

Sac. R.-Keswick 05/28/97 0.40gmMem 2/2 35 ± 2 0.035 ± 0.012 0.87 ± 0.04 12 ± 0 <0.04 ± 0.01



Table A4-1. Concentrations of major cations and trace elements in filtered water samples-Continued

Aluminum Antimony Arsenic Barium Baryllium
Date Filter Split (polL) (polL) (polL) (polL) (polL)Site (mm/dd/yy) replicate

ICP-MS ICP--MS ICP-MS ICP-MS ICP--MS

Sac.R.-Keswick 05128197 0.45~mCap 1/2 5.4 ± 0.3 0,034 ± 0,008 0.86 ± 0.03 12 ± 0 <0.04 ± 0.02

Sac.R.-Keswick 05/28/97 0.45panCap 2/2 5.3 ± 0.1 0,032 ± 0.013 0.88 ± 0.06 12 ± 0 <0.04 ± 0.03

Sac.R.-Keswick 05/28/97 10kdTan 1/2 4.1 ± 0.1 0.028 ± 0.014 0.60 ± 0.03 10 ± 0 <0.04 ± 0.01

Sac.R.-Keswick 05/28/97 10kdTan 2/2 4.2 ± 0.1 0.045 ± 0.015 0.65 ± 0.01 10 ± 0 <0.04 ± 0.01
Sac.R.-BendBr. 07/11/96 0,40gmMem I/2 5.9 ± 0.0 0.039 ± 0.005 0.90 ± 0.01 15 ± 0 <0.018 ± 0.031
Sac.R.-BendBr. 07111/96 0.40p.mMem 2/2 6.3 ± 0.3 0.030 ± 0.006 0.93 ± 0.01 14 ± 1 <0.01 ± 0.03

Sac. R.-BendBr. 07/11/96 0.451amCap 1/2 3.9 ± 0.1 0.039 ± 0.005 0.86 ± 0.02 14 ± 0 <0.004 ± 0.001

Sac. R.-BendBr, 07/11/96 0.451amCap 2/2 3.7 ± 0.0 0.033 ± 0.003 0.94 ± 0.02 14 ± 0 <0.01 ± 0.03

Sac.R.--BendBr. 07/11/96 10kdTan 1/3 2.2 ± 0.0 0,040 ± 0.002 0.98 ± 0.02 15 ± 0 <0,01 ± 0.03
Sac.R.-BendBr. 07/11/96 10kdTan 2/3 2.0 ± 0.0 0.033 ± 0.030 0.78 ± 0.01 13 ± 1 <0,004 ± 0.032

Sac. R.-BendBr. 07/I1/96 10kdTan 3/3 _ ± _ _ ±_ _ ± m _ ±_ _ ±_

Sac, R.-BendBr. 09/20/96 0,401arnMem 1/2 4.7 ± 0.1 0.035 ± 0.010 0.77 ± 0.01 13 ± 0 <0.03 ± 0.02

Sac. R.-BendBr. 09/20/96 0.40BrnMem 2/2 5.7 ± 0.5 0.051 ± 0.032 0.80 ± 0.01 14 ± 1 <0.017 ± 0,014
Sac.R.-BendBr. 09/20/96 0.45gmCap 1/2 4.4 ± 0.1 0,047 ± 0.009 0.75 ± 0.06 13 ± 0 <0,013 ± 0.011

Sac.R.-BendBr. 09/212/96 0.45grnCap 2/2 4.6 ± 0.1 0.059 ± 0.031 0.80 ± 0,02 13 ± 1 <0.017 ± 0.013

Sac.R.-BendBr. 09/20/96 10kdTan 1/2 2.7 ± 0.0 0.043 ± 0,033 0.48 ± 0.04 11 ± 0 <0.013 ± 0.015

Sac.R.-BendBr. 091212/96 10kdTan 2/2 2.5 ± 0.1 0.038 ± 0,003 0.50 ± 0.06 11 ± 0 <0.013 ± 0.005
Sac.R.-BendBr. 11/22/96 0.40~_rnMem 112 12 ± 0 0.056 ± 0.031 1.3 ± 0.1 17 ± 0 <0.02 ± 0.01

Sac. R.-BendBr. 11122/96 0.40~mMem 2/2 12 ± 0 0,059 ± 0.038 1.3 ± 0.1 16 ± 0 <0.02 ± 0.01

Sac. R.-BendBr. 11/22/96 0,45gmCap 1/2 9.7 ± 0,2 0.058 ± 0.038 1.3 ± 0.1 16 ± 0 <0.02 ± 0.01
Sac. R.-BendBr. 11/22/96 0,45~unCap 2/2 9.6 ± 0.3 0.057 ± 0.037 1.3 ± 0.0 16 ± 0 <0.02 ± 0.03

Sac.R.-BendBr. 11122/96 10kdTan 1/2 6.9 ± 0.2 0.042 ± 0.004 0.72 ± 0.02 13 ± 0 <0.02 ± 0.03

Sac. R.-BendBr. 11/22/96 10kdTan 2/2 6.8 ± 0.4 0.048 ± 0.012 0.76 ± 0.03 13 ± 0 <0.02 ± 0.01
Sac. R.-BendBr. 12/I2/96 0.40panMem 1/2 14 ± I 0.047 ± 0.005 1.3 ± 0.0 17 ± 0 <0.02 ± 0.01

Sac. R.-BendBr. 12/12/96 0,40~tmMem 2/2 19 ± 0 0.059 ± 0.009 1.3 ± 0.0 17 ± 0 <0.02 ± 0.01
Sac. R.-BendBr. 12/12/96 0.45tunCap 1/2 12 ± 0 0.059 ± 0,002 1.3 ± 0.0 16 ± 0 <0.02 ± 0.02

Sac. R.-BendBr. 12/12/96 0.45txmCap 2/2 12 ± 0 0.053 ± 0.005 1.2 ± 0.1 16 ± 0 <0.02 ± 0.03

Sac. R.-BendBr, 12/12/96 10kdTan 1/2 9.4 ± 0.1 0.046 ± 0.011 0.79 ± 0.03 13 ± 0 <0.02 ± 0.01

Sac. R.-BendBr. 12/12/96 10kdTan 2/2 9.8 ± 0.2 0.043 ± 0.010 0.78 ± 0.01 14 ± 1 <0.02 ± 0.01
Sac. R.-BendBr. 01/03/97 0.40panMem 1/2 80 ± 1 0,050 ± 0.004 0.89 ± 0.04 16 ± 1 <0.014 ± 0.004
Sac.R.-BendBr. 01/03/97 0.401amMem 2/2 7.1 ± 0.0 0.077 ± 0.034 0.89 ± 0.03 16 ± 0 <0.014 ± 0.035

Sac.R.-BendBr. 01/03/97 0.45p, mCap 1/2 10 ± 0 0.060 ± 0.007 0.91 ± 0.04 16 ± 0 <0.014 ± 0,003

Sac. R.-Bend Br. 01/03/97 0,45 lain Cap 2/2 9.8 ± 0.2 0.061 ± 0.009 0.90 ± 0.03 16 ± 0 < 0.014 ± 0.037



Table A4-1. Concentrations of major cations and trace elements in filtered water samples--Continued

Aluminum Antimony Arsenic B~num Beryllium
Date Fi~ter SpEt {PolL) (PolL) (PolL) (polL) (polL)Site         (mm/dd/w)                 replicate

ICP-MS            ICP-MS             ICP-MS            ICP-M$            ICP-MS

Sac.R.-BendBr. 01/03/97 10kdTan 112 4.0 + 0.1 0,049 + 0.002 0.70 + 0.04 14 ± 1 <0.014 ± 0.002
Sac.R.-BendBr. 01/03/97 10kdTan 2/2 3.9 ± 0.l 0,043 ± 0,001 0.68 ± 0.03 13 ± 0 <0.014 ± 0.005
Sac.R.-BendBr. 05/30/97 0.40grnMem 1/2 17 ± 1 0,038 + 0,005 0.85 ± 0.03 14 ± 0 <0.04 ± 0.01
Sac.R.-BendBr. 05130/97 0.40p_mMem 2/2 6.1 ± 0.3 0.033 ± 0,011 0.83 ± 0.01 14 ± 0 <0.04 ± 0.02
Sae.R.-BendBr. 05130/97 0.45panCap 1/2 5.1 ± 0.7 0,040 ± 0.008 0.83 ± 0.03 14 ± 0 <0.04 ± 0.01
Sac. R.-BendBr. 05130/97 0.45gtnCap 2/2 5.0 ± 0.3 0,040 ± 0.006 0.79 ± 0.00 14 ± 0 <0.04 ± 0.00
Sac. R.-BendBr. 05130/97 10kdTan 1/2 3.6 ± 0.3 0.045 ± 0.000 0.62 ± 0.04 12 ± 0 <0.04 ± 0.02
Sac.R.-BendBr. 05130/97 10kdTa~ 2/2 3.6 ± 0.1 0.029 ± 0.017 0.62 ± 0.04 12 ± 0 <0.04 ± 0.01
Sac.R.-Colusa 07/16/96 0.40pmMem 1/2 14 ± 0 0.057 ± 0.002 1.3 ± 0.0 18 ± 0 <0.01 ± 0.00
Sac. R.-Colusa 07/16/96 0.40p.mMem 2/2 23 ± 0 0.049 ± 0.003 1.3 ± 0.0 17 ± 0 <0.01 ± 0.00
Sac. R.-Colusa 07/16/96 0.45!J, rnCap 1/1 5.4 ± 0.1 0.058 ± 0.004 1.1 ± 0.0 16 ± 1 <0,018 ± 0.005
Sac. R.--Colusa 07/16/96 10kdTan 1/2 _ ± m _ ± _ _ ± _ _ ±_ _ ±_

Sac. R.-Colusa 07/16/96 10kdTan 2/2 ~ + -- -- ± -- -- ± -- -- ±- -- ± --
Sac. R.-Colusa 09/25/96 0.40pznMem 1/2 3.9 ± 0.1 0.065 ± 0.006 1.2 ± 0.1 17 ± 0 <0,013 ± 0.011
Sac. R.-Colusa 09/25/96 0.40ktmMem 2/2 3.1 + 0.0 0.058 ± 0.007 1.2 ± 0.0 17 ± 0 <0,013 ± 0.012
Sac. R.-Colusa 09/25/96 0.45graCap 1/2 2.9 ± 0.1 0.065 + 0.005 1.2 ± 0.1 17 ± 0 <0,013 ± 0.005
Sac. R.-Colusa 09/25/96 0.45panCap 2/2 2.9 ± 0.1 0.054 ± 0.001 1.2 ± 0.1 19 + 0 0,018 ± 0.003

Sac. R.-Colusa 09/25/96 10kdTan 1/2 1.5 ± 0.0 0.069 ± 0.003 0.94 ± 0.07 15 ± 0 <0,013 ± 0.006
Sac. R.-Colusa 09125196 10kdTan 2/2 1.5 ± 0.1 0.054 ± 0.007 0.96 ± 0.05 15 ± 0 <0.013 ± 0.009
Sac. R.--Colusa 11/13/96 0.40prnMem 1/2 3.7 ± 0.1 0.058 ± 0.001 1.8 ± 0.I 18 ± 0 <0.02 ± 0.01,
Sac.R.-Colusa 11/13/96 0.40,umMem 2/2 3.5 ± 0.1 0.066 ± 0.009 1,8 ± 0.1 18 ± 0 <0.02 ± 0.01
Sac.R.-Colusa 11/13/96 0.451xmCap 1/2 2.5 ± 0.1 0.054 ± 0.016 1.8 ± 0.1 19 ± 0 <0.02 ± 0.01
Sac.R.-Colusa 11/13/96 0.45panCap 2/2 2.2 ± 0.1 0.063 ± 0.019 1.7 ± 0.1 19 ± 0 <0.02 ± 0.01
Sac.R.--Colusa 11/13/96 10kdTan 1/2 1.4 ± 0,1 0,049 ± 0.005 1.3 ± 0.1 17 ± 0 <0.02 ± 0.00
Sac. R.-Colusa 11/13/96 10kdTaa 2/2 2,0 ± 0.1 0.051 ± 0.002 1.4 ± 0.0 17 ± 0 <0.02 ± 0.00
Sac. R.-Colusa 12/16/96 0.40pmMem 1/2 8.9 ± 0,3 0.069 ± 0.015 1.6 ± 0.0 22 ± 0 <0.02 ± 0.01
Sac. R.-Colusa 12/16/96 0.40p.mMem 2/2 7.4 ± 0,1 0.065 ± 0.009 1.5 ± 0.0 21 + 0 <0.02 + 0.00
Sac. R.-Colusa 12/16/96 0.45gmCap 1/2 6.8 ± 0.1 0.074 ± 0.003 1.5 ± 0.1 21 ± 1 <0.014 ± 0.002
Sac. R.-Colusa 12/16/96 0.451xrn Cap 2/2 6,2 ± 0.1 0.072 ± 0.008 1.5 ± 0.1 20 ± 0 <0.02 ± 0.01
Sac. R.-Colusa 12/16/96 10kdTan 1/2 3.7 ± 0.2 0.063 ± 0.005 1.0 ± 0.0 18 ± 0 <0.014 ± 0,000
Sac. R.-Colusa 12/16/96 10kdTan 2/2 3.9 ± 0.1 0.053 ± 0.005 1.1 ± 0,0 18 ± 0 <0.02 ± 0.01
Sac. R.-Colusa 01104/97 0.40tJ.mMem I/2 5.8 ± 0.1 0.13 ± 0.03 1.0 ± 0.0 16 ± 0 <0.014 ± 0.008
Sac. R.-Colusa 01104/97 0.40p, mMem 2/2 5.8 ± 0.3 0.12 ± 0.01 0.99 ± 0,02 16 ± 1 <0.014 ± 0.008



Table A4-1. Concentrations of major cations and trace elements in filtered water samples--Continued

Aluminum Antimony Arsenic B~rium Beryllium
D~e Filtm- SpF~t (pg/L) {pg/L) (pg/L) (pg/L) (pg/L)Site {mm/dd/yy) replicate

ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS

Sac.R.-Colusa 01/04/97 0,45pmCap I/2 17 ± 0 0.13 ± 0.00 1.0 ± 0.0 17 ± 1 <0.014 ± 0.008
Sac. R,-Colusa 01104/97 0.45gin Cap 2/2 14 ± 1 0.12 ± 0.01 1.0 ± 0.0 17 ± 0 <0.014 ± 0,005

Sac. R.-Colusa 01104/97 10kdTan 1/2 4.4 ± 0.2 0.13 ± 0.01 0.98 ± 0.01 15 ± 0 <0.014 ± 0.006
Sac.R.-Colusa 01/04/97 10kdTan 2/2 4.4 ± 0.1 0.13 ± 0.01 0.96 ± 0.03 15 ± 0 <0.014 ± 0.006
Sac.R,-Colusa 06/03D7 0.40p, mMem 1/2 19 ± 0 0,073 ± 0,007 1.3 ± 0.0 17 ± 0 <0.04 ± 0.02
Sac.R.--Colusa 06/03D7 0.40gtmMem 2/2 44 ± 2 0,070 ± 0.006 1.3 ± 0.0 17 ± 0 <0.04 ± 0.01
Sac. R.-Colusa 06/03/97 0,45gmCap I/2 3.8 ± 0.2 0.067 ± 0.008 1.4 ± 0.0 17 ± 0 <0.04 ± 0.01
Sac. R,-Colusa 06/03/97 0.45gmCap 2/2 3.8 ± 0.1 0,066 ± 0.011 1.3 ± 0.0 17 ± 0 <0.04 ± 0.01

Sac.R.--Colusa 06/03/97 10kdTan 1/2 2.5 ± 0.0 0.060 ± 0.011 1.I ± 0.0 15 ± 0 <0.04 ± 0.02
Sac.R.-Colusa 06/03/97 10kdTan 2/2 2.6 ± 0,2 0,066 ± 0.001 1.2 ± 0.0 15 ± 0 <0.04 ± 0.02
Sac. R.-Verona 07/18/96 0,40 gm Mem 1/2 8.9 ± 0.2 0.052 ± 0.003 1.I ± 0.0 17 ± 0 < 0.018 ± 0.001
Sac. R,-Verona 07/18/96 0,40gmMem 2/2 24 ± 0 0.050 ± 0.003 1.0 ± 0.0 17 ± 0 <0.004 ± 0,001
Sac. R.-Verona 07118/96 0,451xmCap 1/2 4.8 ± 0.1 0,049 ± 0.001 1.1 ± 0.0 17 ± 0 <0.004 ± 0.001
Sac. R.-Verona 07/18/96 0.45lunCap 2/2 4.4 ± 0.0 0,049 ± 0.004 1.0 ± 0,0 16 ± 0 <0.004 ± 0.005
Sac.R.-Verona 07/18/96 10kdTan 113 3.1 ± 0.0 0.047 ± 0.005 1.0 ± 0.0 14 ± 0 <0.01 ± 0.00
Sac.R.-Verona 07/18/96 10kdTan 2/3 2.7 ± 0.1 0.048 + 0.006 0.97 ± 0.02 16 ± 0 <0.004 + 0.002
Sac. R.-Verona 07118/96 10kdTan 3/3 -- ± -- -- ± -- -- ± -- -- ± -- -- ± --
Sac. R.-Verona 09/26/96 0.401unMem 1/2 33 ± 0 0,068 ± 0.000 1.4 ± 0.0 22 ± 1 <0.017 ± 0.005
Sac. R.-Verona 09/26/96 0.40~ttmMem 2/2 6.5 ± 0.2 0.077 ± 0.010 1.4 ± 0.0 21 ± 0 <0.017 ± 0.004
Sac. R.-Verona 09/26/96 0.45part Cap 1/2 2.0 :t: 0.2 0.063 ± 0.002 1.4 ± 0.0 23 ± 0 <0.017 ± 0.002
Sac.R,-Verona 09126/96 0,45p, mCap 2/2 2.1 ± 0.1 0,075 ± 0.001 1.4 ± 0.0 22 ± 3 <0.017 ± 0,006
Sac. R.-Verona 09/26/96 10kdTan 1/2 1.1 ± 0.0 0,066 ± 0.003 1.1 ± 0.0 19 ± 0 <0.013 ± 0.020
Sac. R.-Verona 09/26/96 10kdTan 2/2 1.1 + 0.0 0.090 ± 0.005 1.2 ± 0.1 19 ± 0 <0.013 ± 0.007
Sac.R.-Verona 11/14/96 0.40gmMern 1/1 ~ ± ~ ~ ± -- -- ±- -- ± -- -- ± ~
Sac.R.-Verona 11/14/96 0,45gmCap 1/2 14 ± 1 0.059 ± 0.008 1.7 ± 0.1 21 ± 0 <0.02 ± 0.01
Sac. R,-Verona 11/14/96 0.45gmCap 2/2 16 + 0 0.054 ± 0.003 1.8 ± 0.0 22 ± 0 <0.02 ± 0.01
Sac. R,-Verona 11114/96 10kdTan 1/1 -- ± -- -- ± ~ ~ ± ~ -- ± ~ -- ±-
Sac. R,-Verona 12/18/96 0.40gmMem 1/2 11 ± 1 0,075 ± 0.006 1.2 ± 0.0 19 ± 0 <0.014 ± 0.007
Sac~R.-Verona 12/18/96 0.40gmMem 2/2 5.0 ± 0.2 0,057 ± 0.009 1.1 ± 0.0 19 ± 0 <0.02 ± 0.01
Sac. R,-Verona 12/18/96 0,45panCap 1/2 4.4 ± 0.1 0,065 ± 0.010 1.1 ± 0.0 19 ± 0 <0.02 ± 0.00
Sac.R.-Verona 12/18/96 0.45gmCap 2/2 4.4 ± 0.3 0,062 ± 0.000 1.2 ± 0.0 19 ± 0 <0.02 ± 0,01

Sac. R,-Verona 12/18/96 10kdTan 1/2 2.0 ± 0.1 0.046 ± 0.007 1.1 ± 0.0 17 ± 1 <0.02 ± 0.00
Sac.R.-Verona 12/18/96 10kdTan 2/2 2.1 ± 0.1 0.059 ± 0.005 1.0 ± 0.1 18 ± 1 <0.02 ± 0.02



Table A4-1. Concentrations of major cations and trace elements in filtered water samples--Continued

Aluminum Antimony Arsenic Barium Beryllium
Date filter Split (pg/L) (pg/L) (pg/L) (pg/L) (pg/L)Site         (mm/dd/yy)                 replicate

ICP--MS             ICP...MS              ICP-MS             ICP.-MS             ICP-MS

Sac.R.--V~ona 06104/97 0.40 pmMem I/2 8.9 ± 0.3 0.078 ± 0.012 1.6 ± 0.0 20 ± 0 <0.04 ± 0.03

Sac. R.-Verona 06/04/97 0.40pmMem 2/2 3.7 ± 0.2 0.076 ± 0.009 1.6 ± 0.1 21 ± 0 <0.04 ± 0.01

Sac. R.-V~rona 06/04/97 0.45 p,mCap I/2 3.2 ± 0.2 0.074 ± 0.009 1.6 ± 0.0 21 ± I <0.04 ± 0.0]

Sac. R.-Verona 06/04/97 0.451.tm Cap 2/2 3.1 ± 0.I 0.071 ± 0.009 1.6 ± 0.0 21 ± 0 <0.04 ± 0.01

Sac.R.--V~ona 06/04/97 10kdTan I/2 1.6 ± 0.1 0.060 ± 0.011 1.0 ± 0.0 18 ± I <0.04 ± 0.05

Sac.R.-V~’ona 06/04/97 10kdTan 2/2 1.7 ± 0.I 0.066 ± 0.010 1.0 ± 0.0 18 ± 0 <0.04 ± 0.04
Sac. R.-Fr~po~t 07/17/96 0.40p~nMem I/2 7.4 ± 0.I 0.041 ± 0.003 1.0 ± 0.0 16 ± 0 <0.01 ± 0.00

Sac. R.-F,~,~po~t 07/17/96 0.40p, mMem 2/2 6.9 ± 0.1 0.044 ± 0.002 1.0 ± 0.0 15 ± 0 <0.01 ± 0.01

Sac. R.-Fm~port 07/17/96 0.45p.mCap I/2 9,4 ± 0,I 0,054 ± 0,011 1.0 ± 0.0 16 ± 0 <0.018 ± 0.021

Sac. R.-F~port 07/17/96 0.451amCap 2/2 9.3 ± 0.3 0.045 ± 0.005 I.I ± 0.0 16 ± 0 <0.01 ± 0.00

Sac. R.-F~port 07/17/96 10kdTan I/3 2.1 ± 0.I 0.043 ± 0.005 0.68 ± 0.02 13 ± 0 <0.004 ± 0.001

Sac. R.-Fmeport 07/17/96 10kdTan 2/3 2.5 ± 0.0 0.048 ± 0.004 1.1 ± 0.0 16 ± 0 <0.004 ± 0.001

Sac. R.-Freeport 07/17/96 10kdTan 313 -- ± -- -- ± -- -- ± -- -- ± -- -- ± --
~ Sac. R.-Freeport 09/24/96 0.40panMem 1/2 2.6 ± 0.1 0.083 ± 0.003 1.3 ± 0.0 21 ± 0 <0.013 ± 0.007

I
Sac. R.-Freeport 09/24/96 0.401xmMem 2/2 1.9 ± 0.1 0.090 ± 0.002 1.4 ± 0.0 21 ± 0 <0.013 ± 0.011

..~ Sac. R.-Freeport 09/24/96 0.45pmCap 1/2 2.0 ± 0.1 0.058 ± 0.010 1.4 ± 0.0 22 ± 0 <0.03 ± 0.01
Sac. R.-Freeport 09/24/96 0.451xmCap 2/2 2.0 ± 0.0 0.072 ± 0.018 1.4 ± 0.0 21 ± 0 <0.013 ± 0.001

Sac.R.-Freeport 09124196 10kdTan 1/2 1.3 ± 0.1 0.051 ± 0.000 0.87 ± 0.01 18 ± 1 <0.017 ± 0.008
�.O Sac. R.-Freeport 09124196 10kdTan 2/2 1.2 ± 0.0 0.049 ± 0.007 0.90 ± 0.04 19 ± 0 <0.03 ± 0.03

4~. Sac. R.-Freeport 11/12/96 0.40$maMem 1/2 2.9 ± 0.1 0.048 ± 0.005 1.3 ± 0.0 19 ± 0 <0.02 ± 0.01
Sac. R.-Freeport 11/12/96 0.40pmMem 2/2 2.2 ± 0.2 0.040 ± 0.005 1.2 ± 0.0 19 ± 0 <0.02 ± 0.01
Sac. R.-Freeport 11/12/96 0.451amCap 1/2 1.7 ± 0.2 0.038 ± 0.004 1.2 ± 0.0 19 ± 1 <0.02 ± 0.01

I’O Sac. R.-Freeport 11/12/96 0.451amCap 2/2 1.9 ± 0.1 0.039 ± 0.004 1.2 ± 0.0 19 ± 0 <0.02 ± 0.01

Sac. R.-Freeport 11/12/96 10kdTan 1/2 0.78 ± 0.09 0.032 ± 0.007 0.74 ± 0.05 16 ± 0 <0.02 ± 0.01
Sac. R.-Freeport 11/12/96 10kdTan 2/2 0.80 ± 0.05 0.034 ± 0.008 0.74 ± 0.03 15 ± 0 <0.02 ± 0.00
Sac. R.-Freeport 12/17/96 0.40pmMem 1/2 6.9 ± 0.1 0.051 ± 0.008 0.90 ± 0.00 17 ± 0 <0.02 ± 0.00

Sac. R.-Freeport 12/17/96 0.40pmMem 2/2 10 ± 0 0.054 ± 0.005 0.90 ± 0.01 17 ± 0 <0.02 ± 0.01

Sac. R.-Freeport 12/17/96 0.45pmCap 1/2 6.9 ± 0.1 0.060 ± 0.015 0.91 ± 0.02 17 ± 0 <0.02 ± 0.00
Sac. R.-Freeport 12/17/96 0.45lamCap 2/2 6.8 ± 0.3 0.064 ± 0.023 0.89 ± 0.02 17 ± 0 <0.02 ± 0.01

Sac. R.-Freeport 12/17/96 10kdTan 1/2 3.3 ± 0.2 0.052 ± 0.010 0.84 ± 0.01 16 ± 1 <0.02 ± 0.01

Sac. R.-Freeport 12/17/9~ 10kdTan 2/2 3.4 ± 0.2 0.057 ± 0.015 0.79 ± 0.03 15 ± 0 <0.02 ± 0.01
Sac. R.-Freeport 01/06/97 0.40pmMem 1/2 13 ± 0 0.036 ± 0.003 0.48 ± 0.04 9.3 ± 0.0 <0.014 ± 0.003

¯ =~ Sac. R.-Freeport 01/06/97 0.401maMem 2/2 11 ± 0 0.034 ± 0.002 0.46 ± 0.03 9.2 ± 0.3 <0.014 ± 0.004



Table A4-1. Concentrations of major cations and trace elements in filtered water samples--Continued

Aluminum Antimony Arsenm Barium Beryllium
Date Filter Split (pglL) (pg/L) (pg/L) (pg/L) (pg/L)Site (mm/dd/yy) replicate ICP-MS ICP-MS ICP-MS ICP-MS ICP-4MS

Sac.R.-Freeport 01/06D7 0.45panCap 112 30 ± 1 0.034 ± 0.005 0.48 ± 0.05 10 ± 0 <0.014 ± 0.005

Sac.R.-Freeport 01/06/97 0.45panCap 2/2 30 ± 1 0.030 ± 0,000 0.49 ± 0.03 11 ± 0 <0,014 ± 0.005

Sac. R.-Freeport 01/06/97 10kdTan 112 6.6 ± 0.0 0.035 ± 0.006 0.38 ± 0.05 7.4 ± 0.2 <0.014 ± 0.005
Sac. R.-Freeport 01/06/97 10kdTan 2/2 6.8 ± 0.2 0.035 ± 0.006 0.36 ± 0.02 8.0 ± 0.3 <0.014 + 0.014
Sac.R.-Freeport 06/05D7 0.40gmMem 1/2 4.2 ± 0.2 0,073 ± 0.008 1.3 ± 0.0 19 ± 0 <0.04 ± 0.02

Sac. R.-Freeport 06/05/97 0.40pauMem 2/2 5.1 ± 0.1 0,076 ± 0.012 1.2 ± 0.1 19 ± 0 <0.04 ± 0.03
Sac. R.-Freeport 05/05/97 0.45panCap 1/2 3.1 ± 0.1 0.058 ± 0.011 1.2 ± 0.0 18 ± 1 <0.04 ± 0.02
Sac.R.-Freeport 06/05/97 0.45btmCap 2/2 3.1 ± 0.0 0.073 ± 0.011 1.2 ± 0.0 18 ± 1 <0.04 ± 0.01

Sac. R.-Freeport 06/05D7 10kdTan 1/2 2.0 ± 0.0 0.059 ± 0.013 0.76 ± 0.05 15 ± 1 <0.04 ± 0.05

Sac. R.-Freeport 06/05/97 10kdTan 2/2 1.9 ± 0.0 0.051 ± 0.021 0.79 ± 0.03 15 ± 0 <0.04 ± 0.02
Sac. R.-Freeport, dup 06/05/97 0.40prnMem 1/2 15 ± 1 0.057 ± 0.005 1.4 ± 0.1 19 ± 1 <0.02 ± 0.01
Sac. R.-Freeport, dup 06/05/97 0.40[araMera 2/2 29 ± 0 0.073 ± 0.010 1.4 ± 0.1 19 ± 0 0.016 ± 0.016

Sac. R.-Freeport, dup 06/05/97 0.45graCap 1/2 3.4 ± 0.4 0.072 ± 0.002 1.3 ± 0.1 19 ± 0 0.019 ± 0.016
Sac. R.-Freeport, dup 06/05/97 0.45lmaCap 2/2 3.1 ± 0.1 0.079 ± 0.004 1.3 ± 0.0 18 ± 1 0.017 ± 0.014

Sac.R.-Freeport, dup 06/05/97 10kdTan 1/2 1.4 ± 0.2 0.054 ± 0.008 0.81 ± 0.04 15 ± 0 <0.02 ± 0.01

Sac. R.-Freeport, dup 05/05/97 10kdTan 2/2 1.5 ± 0.2 0.069 ± 0.032 0.81 ± 0.06 15 ± 0 <0.02 ± 0.01
FlatCr. 12/11/96 0.40IamMem 1/2 64 ± 2 0.041 ± 0.007 0.10 ± 0.02 5.0 ± 0.1 <0.014 ± 0.006

FlatCr. 12/11/96 0.40gtrnMem 2/2 63 ± 3 0.041 ± 0.005 0.I0 ± 0.01 4.9 ± 0.1 <0.014 ± 0.006

FlatCr. 12/11/96 0.45 gttn Cap 1/2 43 ± 1 0.034 ± 0.002 0.094 ± 0.011 4.9 ± 0.2 <0.02 ± 0.01
FlatCr. 12/11D6 0.45 tana Cap 2/2 43 ± 1 0.038 ± 0.004 0.090 ± 0,001 5.0 ± 0.0 <0.014 ± 0.001

FlatCr. 12/11D6 10kdTan 112 30 ± 0 0.030 ± 0.002 0.14 ± 0.02 3.9 ± 0.2 <0.02 ± 0.00

FlatCr. 12/11/96 10kdTan 2/2 31 ± 1 0.038 ± 0.001 0.18 ± 0.04 3.8 ± 0.0 <0,014 ± 0.005
FlatCr. 05/29/97 0.40panMem 1/2 2.1 ± 0.0 0.052 ± 0.008 0.49 ± 0.03 7.9 ± 0.2 <0.02 ± 0.01
FlatCr. 05/29/97 0.40lamMem 2/2 2.2 ± 0.3 0.057 ± 0.006 0.48 ± 0.04 8.1 ± 0.2 <0.02 ± 0.01

FlatCr. 05/29/97 0.45rnmCap 1/2 1,7 ± 0,2 0.059 ± 0.004 0.43 ± 0.01 8.0 ± 0.2 <0.02 ± 0.03
FlatCr. 05/29/97 0.45panCap 2/2 1.8 ± 0,1 0.061 ± 0.004 0.43 ± 0.03 7.8 + 0.1 <0.02 ± 0.02

FlatCr. 05/29D7 10kdTan 1/2 1.1 ± 0.1 0.056 ± 0.010 0.38 ± 0.03 6.7 ± 0.4 <0.02 ± 0.01
FlatCr. 05/29D7 10kdTan 2/2 1.1 ± 0.1 0.054 ± 0.010 0.39 ± 0.02 6.8 ± 0.1 <0.02 ± 0.02
SpdngCr.-Weir 12/11/96 0.40~tmMem 1/2 2,370 ± 180 0.019 ± 0.003 0.17 ± 0.03 8.5 ± 0.1 0,053 ± 0.010

SpringCr.-Weir 12/11/96 0.40gmMem 2/2 2,540 ± 530 <0.017 ± 0.006 0.21 ± 0.01 9.1 ± 0.4 0,059 ± 0,013
SpringCr.-Weir 12/11/96 0.451xmCap 1/2 3,190 ± 90 <0.017 ± 0.006 0.20 ± 0.00 8.9 ± 0.3 0.066 ± 0.003
SpringCr.-Weir 12/11/96 0.45p, mCap 2/2 2,590 ± 510 0.018 ± 0.002 0.16 ± 0.01 8.5 ± 0.1 0.044 ± 0.009

Spring Cr.-Weir 12/11/96 10kdTan 1/2 2,520 ± 40 0.024 ± 0.001 0.24 ± 0.03 8.4 ± 0.0 0.058 ± 0.002



Table A4-1. Concentrations of major cations and trace elements in filtered water samples--Continued

Aluminum Antimony Ameni~ Barium BervIlium
Date RIt~r S~lit (polL) (polL) (polL) (polL) (p01L)Site        (mm/dd/yy)                replicate       ICP-MS            ICP-MS             ICP-MS            ICP--MS            ICP-MS

SpringCr.-Weir 12/11/96 10kdTan 2/2 2,530 ± 130 <0.017 ± 0.006 0.21 ± 0.01 8.8 ± 0.3 0.044 ± 0.005
SpringCr.-Weir 05/28D7 0.40gmMem I/2 4,480 ± 260 <0.02 ± 0.01 0.12 ± 0.01 24 ,: 1 0.12 ± 0.01
SpringCr.-Weir 05128/97 0.40p.mMem 2/2 4,520 ± 80 <0.02 ± 0.00 0.12 ± 0.02 24 ± 0 0.11 ± 0.01
SpringCr.-Weir 05/28/97 0.45p.mCap 1/2 4,080 ± 130 <0.02 ± 0.00 0.14 + 0.01 24 ± 0 0.12 ± 0.01
SpringCr.-Weir 05/28/97 0.45gmCap 2/2 4,240 ± 40 <0.02 ± 0.00 0.14 ± 0.02 24 ± 0 0.12 ± 0.01
SpringCr.-Weir 05/28/97 10kdTan 1/2 3,980 ± 180 <0.02 ± 0.01 0.10 ± 0.02 23 ± 0 0.14 ± 0.00
SpringCr.-Weir 05128/97 10kdTan 2/2 3,930 ± 50 <0.02 ± 0.01 0.12 ± 0.02 23 ± 0 0.11 ± 0.01
SpringCr.-Road 01/02/97 0.40tamMem 1/2 2,140 ± 80 0.13 ± 0.0t 3.8 ± 0.0 20 ± 0 0.051 ± 0.012
SpringCr.-Road 01/02/97 0.401amMem 2/2 2,040 ± 0 0.14 ± 0.01 4.0 ± 0.0 20 ± 0 0.058 ± 0.003
SpringCr.-Road 01/02/97 0.45pmCap 1/2 2,050 ± 30 0.14 ± 0.01 4.0 ± 0.0 21 ± 0 0.045 ± 0.008
SpringCr.-Road 01/02/97 0.45pmCap 2/2 2,040 ± 30 0.15 ± 0.01 4.2 ± 0.0 20 ± 0 0.055 ± 0.007

SpringCr.-Road 01/02/97 10kdTan 1/2 2,070 ± 10 0.13 ± 0.00 4.1 ± 0.0 19 ± 1 0.048 ± 0.000
SpringCr.-Road 01/02/97 10kdTan 2/2 1,930 ± 100 0.14 ± 0.01 3.7 ± 0.0 19 ± 0 0.056 ± 0.002

~1 Whiskeytown 12/11/96 0.40pmMem 1/2 6.5 ± 0.1 0.028 ± 0.004 0.36 ± 0.01 7.1 ± 0.3 <0.02 ± 0.01

I
Whiskeytown 12/11/96 0.401maMem 2/2 6.9 ± 0.2 0.037 ± 0.010 0.39 ± 0.04 7.1 ± 0.0 <0.014 ± 0.003

..~ Whiskeytown 12/11/96 0.45 p.rn Cap 1/2 3.0 ± 0.2 0.043 ± 0.005 0.38 ± 0.03 6.6 ± 0.3 <0.014 ± 0.005
Whiskeytown 12/11/96 0.45gtnCap 2/2 2.9 ± 0.1 0.037 ± 0.005 0.38 ± 0.03 7.0 ± 0.3 <0.02 ± 0.01

Whiskeytown 12/11/96 10kdTan 1/2 2.2 ± 0.4 0.035 ± 0.006 0.42 ± 0.04 6.5 ± 0.0 <0.014 ± 0.003
�,O Whiskeytown 12/11/96 10kdTan 2/2 2.2 ± 0.2 0.032 ± 0.005 0.42 ± 0.02 6.3 ± 0.2 <0.02 ± 0.01
~. Wlliskeytown 05129/97 0.40pmMem 1/2 5.0 ± 0.4 0.032 ± 0.002 0.38 ± 0.05 6.2 ± 0.3 <0.02 ± 0.03

Whiskeytown 05129/97 0.40 gtn Mem 2/2 29 ± 0 0.029 ± 0.003 0.38 ± 0.04 6.0 ± 0.2 <0.02 ± 0.03
Whiskeytown 05129/97 0.45’lamCap 112 2.9 ± 0.1 0.031 ± 0.003 0.35 ± 0.01 6.2 ± 0.2 <0.02 ± 0.02

~. Whiskeytown 05129/97 0.45txmCap 2/2 3.5 ± 0.3 0.033 ± 0.005 0.37 ± 0.03 6.2 ± 0.1 <0.02 ± 0.01
Whiskeytown 05/29/97 10kdTan I/2 2.5 ± 0.2 0.025 ± 0.004 0.28 ± 0.02 5.2 ± 0.1 <0.02 ± 0.01
Whiskeytown 05129/97 10kdTan 2/2 2.4 ± 0.1 0.023 ± 0.005 0.28 ± 0.01 5.1 ± 0.1 <0.02 ± 0.01
SpringCr. arm 07/12/96 0.40gmMem 1/2 4.5 ± 0.3 0.020 ± 0.001 0.27 ± 0.01 7.0 ± 0.1 <0.01 ± 0.00
SpringCr. arm 07/12/96 0.401xmMem 2/2 4.3 ± 0.1 0.023 ± 0.004 0.23 ± 0.01 6.6 ± 0.3 <0.004 ± 0.001
SpringCr. arm 07/12/96 0.45p.mCap 1/2 3.7 ± 0.2 0.029 ± 0.003 0.27 ± 0.02 6.7 ± 0.2 <0.018 ± 0.004
SpringCr. arm 07/12/96 0.451amCap 2/2 4.9 ± 0.4 0.025 ± 0.002 0.28 ± 0.02 7.2 ± 0.4 <0.018 ± 0.005

SpringCr. arm 07/12/96 10kdTan 1/3 4.1 ± 0.4 0.022 ± 0.006 0.25 ± 0.03 6.6 ± 0.2 <0.018 ± 0.004
SpringCr. arm 07/12/96 10kdTan 2/3 3.5 ± 0.1 0.018 ± 0.002 0.26 ± 0.02 6.4 ± 0.4 <0.01 ± 0.00

~
SpringCr. arm 07112/96 10kdTan 313 -- ±- -- ±- -- ±- -- ±- -- ±-

"= SpringCr. arm 09/18/96 0.401amMem 1/2 9.3 ± 0.I 0.037 ± 0.006 0.23 ± 0.04 6.4 ± 0.1 <0.013 ± 0.017
=- SpringCr. arm 09/18/96 0.40tmaMem 2/2 9.1 ± 0.2 0.040 ± 0.005 0.22 ± 0.03 6.4 ± 0.0 <0.013 ± 0.010



Table A4-1. Concentrations of major cations and trace elements in filtered water samples--Continued

Aluminum Antimony .~l:~nic Barium Beryllium
Date Filter Split (pg/L) (l~g/L) (pg/L) (pg/L) (pg/L)Site (mmlddlyy) replicate

ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS
SpringCr, arm 09/18/96 0.451amCap 112 8.3 ± 0.2 0.040 + 0.006 0.18 ± 0.00 6.3 ± 0.2 <0.013 ± 0.010
SpringCr. arm 09/18/96 0.45~mCap 2/2 8.1 ± 0.1 0.038 ± 0.005 0.21 + 0.02 6.3 ± 0.1 <0.013 ± 0.012
SpringCr. arm 09/18/96 10kdTan 1/2 7.6 ± 0.1 0.035 ± 0.007 0.16 ± 0.01 5.5 ± 0.1 <0.013 ± 0.001
SpringCr. arm 09/18/96 10kdTan 2/2 7.6 ± 0.2 0.038 ± 0.003 0.18 ± 0.03 5.5 ± 0.1 <0.013 ± 0.005
SpringCr. arm 11/20/96 0.40ttmMem 1/2 61 ± 2 0.020 ± 0.003 0.29 ± 0.01 6.8 ± 0.2 <0.02 ± 0.00
Spring Cr. arm 11/20D6 0.40 Izrn Mem 2/2 48 ± 1 0.024 ± 0.004 0.28 ± 0.01 6.7 ± 0.3 < 0.02 ± 0.00
Spring Cr. arm 11/20/96 0.45 lam Cap 1/2 33 ± 2 0.020 ± 0.008 0.23 ± 0.03 6.5 ± 0.2 <0.02 ± 0.01
SpringCr. arm 11/20/96 0.45pmCap 2/2 32 ± 1 0.029 + 0.012 0.26 ± 0.03 6.8 ± 0.1 <0.02 ± 0.00
SpringCr. arm 11/2006 10kdTan 1/2 36 ± 2 <0.018 ± 0.009 0.22 ± 0.02 5.6 ± 0.4 <0.02 ± 0.01
SpringCr. arm 11/20/96 10kdTan 2/2 35 ± 1 <0.018 ± 0.004 0.21 ± 0.02 5.5 ± 0.2 <0.02 ± 0.00
SpringCr. arm 12/11/96 0.40pznMem 1/2 67 ± 2 0.033 ± 0.001 0.19 ± 0.01 7.0 ± 0.2 <0.014 ± 0.003
SpringCr. arm 12/1106 0.40pxnMem 2/2 56 ± 1 0.028 ± 0.003 0.18 ± 0.01 7.3 ± 0.0 <0.014 ± 0.006
SpringCr. arm 12/11/96 0.45txmCap 1/2 53 ± 0 0.022 ± 0,007 0,17 ± 0.01 7.2 ± 0.3 <0.02 ± 0.02
SpringCr. arm 12/11/96 0.45panCap 2/2 52 ± 1 0.028 ± 0.006 0.18 ± 0.02 7.3 ± 0.3 <0.02 ± 0.01
SpringCr. arrn 12/11/96 10kdTan 1/2 57 ± 2 <0.017 ± 0.003 0.13 ± 0.02 5.5 ± 0.3 <0.02 ± 0.01
SpringCr. arm 12/11/96 10kdTan 2/2 58 ± 1 0.025 ± 0.007 0.15 ± 0.02 5.8 ± 0.0 <0.014 ± 0.003
Spting Cr. arm 05/28/97 0.401amMem 1/2 28 ± I 0.033 ± 0.004 0.40 ± 0.02 6.5 ± 0.5 <0.02 ± 0.01
SpringCr. arm 05/28/97 0.40~-nMem 2/2 21 ± 0 0.028 ± 0.004 0.37 ± 0.04 6.2 ± 0.5 <0.02 ± 0.01
SpringCr, arm 05/28/97 0.45~mCap 1/2 12 ± 0 0.030 ± 0.004 0.35 ± 0.00 6.1 ± 0.2 <0.02 ± 0.01
SpringCr. arm 05/28/97 0.45pmCap 2/2 12 ± 0 0.031 ± 0.003 0.37 ± 0.01 6.2 ± 0.4 <0.02 ± 0.01
Spring Cr. arm 05/28/97 10kdTan 1/2 12 ± 0 0.020 ± 0.005 0,23 ± 0.01 5.0 ± 0.2 <0.02 ± 0,00
SpringCr. arm 05/28/97 10kdTan 2/2 13 ± 1 0.020 ± 0.005 0.21 ± 0.01 5.0 ± 0.2 <0.02 ± 0.01
Colusa Basin Drain 06/06/97 0.40 IxmMem 1/2 9.8 ± 0.3 0.29 ± 0.02 3.6 ± 0.0 97 ± 3 <0.02 ± 0.01
Colusa Basin Drain 06/06/97 0.40p~nMem 2/2 2.2 ± 0.3 0.30 ± 0.00 3.8 ± 0.3 100 ± 3 <0.02 ± 0.00
ColusaBasinl)rain 06/06/97 0.451amCap 1/2 1.2 ± 0.1 0.29 ± 0.00 3.4 ± 0.1 106 ± 4 <0.02 ± 0.01
Colusa Basin Drain 06/06/97 0.45pmCap 2/2 1.1 ± 0.2 0.27 ± 0.00 3.6 ± 0.0 105 ± 5 <0.02 ± 0.01
Colusa Basin Drain 06/06/97 10kdTan 1/2 0.90 ± 0.18 0.26 ± 0.01 2.8 ± 0.0 89 ± 1 <0.02 ± 0.01
Colusa Basin Drain 06/06/97 10kdTan 2/2 0.88 ± 0.26 0.26 ± 0.01 2.7 ± 0.0 94 ± 0 <0.02 ± 0.01
YoloBypass 01/07/97 0.40p,mMem 1/2 45 ± 1 0.095 ± 0.005 1.1 ± 0.0 16 ± 0 <0.014 ± 0.004
YoloBypass 01/07/97 0.40ttmMem 2/2 5.4 ± 0.5 0.091 ± 0.001 1.0 ± 0.0 16 ± 1 <0.014 ± 0.005
YoloBypass 01/07/97 0.45panCap 1/2 19 ± 1 0.I1 ± 0.00 0.99 ± 0.03 17 ± 0 <0.014 ± 0.004
YoloBypass 01/07/97 0.45prnCap 2/2 18 ± 0 0.12 ± 0.00 1.0 ± 0.0 17 ± 0 <0.014 ± 0.006
YoloBypass 01/07/97 10kdTan 1/2 2.6 ± 0.1 0.075 ± 0.005 0.76 ± 0.03 13 ± 1 <0.014 ± 0.002
YoloBlrpass 01/07/97 10kdTan 2/2 2.8 ± 0.2 0.075 ± 0.010 0.79 ± 0.01 13 ± 1 <0.014 ± 0.004



Table A4-1. Concentrations of major cations and trace elements in filtered water samples--Continued

Bismuth Boron C~dmium C~l~ium Cenum
Date Filter Split (pg/L) (pg/L) (pg/L) (mg/L) (pg/L)Site (mm/dd/w| replicate

ICP-MS ICP-MS ICP-MS ICP-AES ICP--MS
Sac. R.-Shasta 07112/96 0.40t/.mMem l/1 <0.005 + 0,031 33 + I 0,025 ± 0.006 10 ± 0 0.019 ± 0.030
Sac. R.-Shasta 07/12/96 0.40pmMem 2/2 <0,004 ± 0,031 31 ± 0 0,031 ± 0.031 10 ± 0 0.0!6 ± 0.003
Sac. R.-Shasta 07/12/96 0.45p.mCap 1/1 <0.005 + 0.030 31 ~: 1 0.016 ± 0.004 10 ± 0 0.014 ± 0.003
Sac.R.-Shasta 07112/96 0.45pmCap 2/2 <0.004 ± 0.030 30 ± 0 0.018 ± 0.003 10 ± 0 0.017 ± 0,003
Sac. R.-Shasta 07112/96 10kdTan 1/3 <0,005 ± 0.030 32 ± 1 0.017 ± 0.003 10 ± 0 0.0068 ± 0.0306
Sac. R.--Shasta 07/12/96 10kdTan 2/3 <0,005 ± 0.002 31 ± 0 0,021 ± 0.038 9.7 ± 0.0 0.0060 ± 0.0311
Sac. R.-Shasta 07/12/96 10kdTan 313 -- ± -- -- ±- -- ±- -- ± -- -- ± --
Sac.R.-Shasta 09/19/96 0.401,unMem 1/2 <0.01 ± 0,03 34 ± 1 0.032 ± 0.031 12 ± 0 0.024 ± 0.003
Sac. R,--Shasta 09119/96 0.40~tnMem 2/2 <0.01 ± 0.03 34 ± 3 0.034 ± 0.007 12 ± 1 0,030 ± 0.031
Sac. R.-Shasta 09/19/96 0,45p.mCap 1/2 <0.01 ± 0.03 36 ± 1 0,030 ± 0,004 12 ± 1 0.012 ± 0.031
Sac. R.--Shasta 09/19/96 0.451,tm Cap 2/2 <0.006 ± 0.030 31 ± 1 0,024 ± 0.003 I1 ± 0 0.011 ± 0.030
Sac. R.--Shasta 09119196 10kdTan 1/2 <0.006 ± 0.003 33 ± l 0.023 ± 0,006 11 ± 0 0.0033 ± 0.0008
Sac. R.--Shasta 09/19/96 10kdTan 2/2 <0.01 ± 0.03 32 ± t 0.021 ± 0.003 11 ± 1 0.0045 ± 0.0004
Sac. R.--Shasta 11119196 0.401,tmMem 112 <0.007 ± 0.031 41 ± I <0.009 ± 0.031 12 ± 0 0.0046 ± 0.0006
Sac. R.--Shasta 11119/96 0.40p,mMem 2/2 <0.037 ± 0.003 41 ± 2 <0.037 ± 0.031 12 ± 0 0.0351 ± 0.0004
Sac.R.-Shasta 11/19/96 0.45p, mCap 1/2 <0.037 ± 0.030 39 ± 1 <0.037 ± 0,003 12 ± 0 0.0056 ± 0.0009
Sac. R.--Shasta 11119/96 0.451amCap 2/2 <0.007 ± 0,001 41 ± 1 <0.007 ± 0.006 12 ± 0 0.0036 ± 0.0005
Sac.R.-Shasta 11119/96 10kdTan 112 <0.007 ± 0.031 40 ± 1 0,0087 ± 0.0333 11 ± 0 0.0311 ± 0.0004
Sac.R.--Shasta 11119196 10kdTan 2/2 <0.037 ± 0.003 41 ± 2 <0.007 ± 0.006 11 ± 0 0.00094 ± 0.00079
Sac.R.--Shasta 12/12/96 0.40p, mMem 1/2 <0.01 ± 0.03 50 ± 6 0.036 ± 0.004 11 ± 1 0.011 ± 0.031
Sac.R.-Shasta 12/12/96 0.40lxmMem 2/2 <0.01 ± 0.00 53 ± 9 0.040 ± 0.009 11 ± 0 0.0090 ± 0.0015
Sac.R.-Shasta 12/12/96 0.45pmCap 1/2 <0.011 ± 0.031 45 ± 3 0.041 ± 0.006 11 ± 1 0.013 ± 0.031
Sac.R.--Shasta 12/12/96 0.45pmCap 2/2 <0.011 ± 0.032 47 ± 4 0.034 ± 0.011 11 ± 1 0.0090 ± 0.0024
Sac. R.--Shasta 12/12/96 10kdTan I/2 <0.011 ± 0.001 46 ± 3 0.039 ± 0.008 9.6 ± 0.6 0.0327 ± 0.0004
Sac, R.-Shasta 12/12/96 10kdTan 2/2 <0.01 ± 0.03 56 ± 2 0.028 ± 0.004 9.4 ± 0.7 0.0318 ± 0.0004
Sac. R.--Sha~ta 05/29/97 0.401,tmMem 1/2 <0.001 ± 0.031 32 ± 1 0.027 ± 0,010 10 ± 0 0.034 ± 0.031
Sac.R.--Shasta 05/29/97 0.40pa~nMem 2/2 <0.1201 ± 0.031 32 ± 1 0.021 ± 0.006 10 ± 0 0.017 ± 0.031
Sac. R.-Shasta 05129/97 0.45 gm Cap 1/2 < 0,031 ± 0.003 31 ± 1 0.012 ± 0.002 9.8 ± 0.6 0.015 ± 0.003
Sac. R.-Shasta 05129197 0.45 ~ Cap 2/2 < 0.031 ± 0.031 31 ± 1 0.0062 ± 0.0047 9.9 ± 0.5 0.015 ± 0.030
Sac. R.-Shasta 05/29/97 10kdTan 1/2 <0.031 ± 0.003 32 ± 3 <0.006 ± 0,002 8.3 ± 0.4 0.0319 ± 0.0005
Sac.R.-Shasta 05/2919~ 10kdTan 2/2 <0.031 ± 0.031 31 + 1 <0.036 ± 0.1303 8.1 ± 0.3 0.0320 ± 0.0305
Sac.R.-Keswick 07/11/96 0.40p.mMem 1/2 <0.004 ± 0.002 25 ± 0 0,017 ± 0.002 8.7 ± 0.1 0.012 ± 0.030



Table A4-1. Concentrations of major cations and trace elements in filtered water samples--Continued

Bismuth Boron Cadmium Calcium Cerium
Date Filter Split (pg/L) (pg/L| (pg/L) {rag/L) (pg/L)Site |mrn/dd/yy) replicate

ICP--MS ICP-MS iCP-MS ICP-AES ICP-MS

Sac.R.-Keswick 07/11/96 0.40pmMem 2/2 <0.004 + 0,001 26 ± 1 0,017 ± 0,001 8.7 ± 0.0 0,013 ± 0.000
Sac.R.-Keswick 07/11/96 0.45p, mCap 1/2 <0.004 ± 0.001 25 ± 0 0.017 ± 0.001 8.5 ± 0.1 0,019 ± 0.000
Sac.R.-Keswick 07/11/96 0.45lamCap 2/2 <0.004 ± 0.001 25 ± 0 0.019 ± 0,003 8.7 ± 0.1 0.019 ± 0.030

1/3 <0.004 0.000 25 1 0,018 0.001 8.4 0.1 0.0076 0.0015Sac. R.-Keswick 07/11D6 10 kd Tan ± ± ± ±

Sac.R.-Keswick 07/11D6 10kdTan 2/3 <0.004 ± 0.001 25 ± 0 0,016 ± 0.001 8.4 ± 0.1 0.0091 ± 0.0002
Sac, R.-Keswick 07/11/96 10kdTan 3/3 <0.004 ± 0.000 24 ± 1 0,014 ± 0.003 8.4 ± 0.1 0.0075 ± 0.0010
Sac. R.-Keswick 09/19/96 0.40panMem 1/2 <0.01 ± 0.00 24 ± 2 0.031 ± 0.007 8.2 ± 0.1 0,019 ± 0.003
Sac.R.-Keswick 09119/96 0.401amMem 2/2 <0.006 ± 0,001 24 ± 0 0.026 ± 0.004 8.6 ± 0.4 0,014 ± 0,000
Sac. R.-Keswick 09/19/96 0.45pmCap 1/2 <0,006 ± 0.002 25 ± 0 0.025 ± 0,002 9.0 ± 0.1 0,013 ± 0.1730
Sac. R.-Keswick 09/19/96 0.45~raCap 2/2 <0.006 ± 0.001 24 ± 1 0.018 ± 0.002 8.2 ± 0.2 0,016 ± 0.001
Sac. R.-Keswick 09/19/96 10kdTan 1/3 <0.01 ± 0.00 24 ± 2 0,018 ± 0.007 8.0 ± 0.0 0.0045 ± 0.0006
Sac.R.-Keswick 09119/96 10kdTan 2/3 <0.01 ± 0.00 24 ± 1 0,015 ± 0.002 7,3 ± 0,1 0.0024 ± 0.0002
Sac.R.-Keswick 09/19/96 10kdTan 3/3 <0.01 ± 0.00 24 ± 2 0.021 ± 0,007 7.4 ± 0.3 0.0032 ± 0.0002
Sac.R.-Keswick 11/21/96 0.401amMem 1/2 <0.007 ± 0.001 33 ± 1 0.048 ± 0.010 10 ± 0 0,023 ± 0.000
Sac. R.-Keswick 11/21/96 0.40lunMem 2/2 <0.007 ± 0,001 32 ± 1 0.049 ± 0.012 10 ± 0 0,022 ± 0.001
Sac. R.-Keswick 11121/96 0.45pmCap 1/2 <0.007 ± 0.000 31 ± 1 0.040 ± 0.004 9.9 ± 0.4 0,018 ± 0.003
Sac. R.-Keswick 11121/96 0.45pmCap 2/2 <0,007 ± 0,001 33 ± 1 0.049 ± 0.005 9.8 ± 0.3 0,017 ± 0.001

Sac. R.-Keswick 11/21/96 10kdTan 1/2 <0,007 ± 0,001 32 ± 1 0.039 ± 0.003 8.2 ± 0.2 0.0021 ± 0.0008
Sac. R.-Keswick 11/21/96 10kdTan 2/2 <0,007 ± 0.001 31 ± 2 0,039 ± 0.005 8.3 ± 0,2 0.0024 ± 0.0003
Sac.R.-Keswick 12/11D6 0.401amMem 1/2 <0.01 ± 0.00 52 ± 11 0,070 ± 0,006 10 ± 0 0.031 ± 0.004

12/11/96 0.40 Mere 2/2 0.01 0.00 43 7 0.064 ± 0.005 10 ± 0 0.023 ± 0.004Sac.R.-Keswick <

Sac. R.-Keswick 12/11/96 0.451amCap 1/2 <0.011 ± 0.005 39 ± 0 0.076 ± 0.006 I0 ± 0 0,028 ± 0.002
Sac.R.-Keswick 12/11/96 0.45pmCap 2/2 <0.01 ± 0.00 47 ± 5 0.071 ± 0,005 10 ± 0 0,028 ± 0.001

Sac.R.-Keswick 12/11/96 10kdTan 1/2 <0.01 ± 0.00 54 ± 8 0,050 ± 0.004 8.2 ± 0.5 0.0034 ± 0.0008
Sac. R.-Keswick 12/11/96 10kdTan 2/2 <0.01 ± 0.00 47 ± 11 0.052 ± 0.003 8.1 ± 0.3 0.0042 ± 0.0008
Sac. R.-Keswick 01102/97 0,401amMera 1/2 <0,008 ± 0.1301 34 ± 1 0.11 ± 0.00 9.5 ± 0.5 0,020 ± 0.003
Sac. R.-Keswick 01102/97 0.40panMem 2/2 <0.008 ± 0.000 37 ± 1 0.10 ± 0.01 9.9 ± 0.5 0,019 ± 0.002
Sac. R.-Keswick 01102/97 0.451amCap 1/2 <0.008 ± 0.000 38 ± 1 0.16 ± 0.02 9.5 ± 0.4 0,039 ± 0.1302
Sac.R.-Keswick 01102/97 0.45panCap 2/2 <0.008 ± 0.001 35 ± 0 0.14 ± 0.02 9.8 ± 0.4 0,040 ± 0.001

Sac.R.-Keswick 01/02/97 10kdTan 1/3 <0.008 ± 0.001 34 ± 1 0.084 ± 0.024 9.1 ± 0.6 0,0072 ± 0,0011
Sac. R.-Keswick 01/02/97 10kdTan 2/3 <0.008 ± 0.000 34 ± I 0.085 ± 0.002 8.9 ± 0.3 0,0064 ± 0.0005
Sac. R.-Keswick 01/02/97 10kdTan 3/3 <0.014 ± 0.002 35 ± 1 0.085 ± 0.012 9.1 ± 0.1 0.0056 ± 0.0003
Sac, R.-Keswick 05/28/97 0.40pmMem 1/2 <0.001 ± 0.000 26 ± 1 0.016 ± 0.007 8.7 ± 0.4 0,011 ± 0.001
Sac. R.-Keswick 05/28/97 0.40 lunMem 2/2 <0.001 ± 0.001 26 ± 1 0.036 ± 0,004 8.7 ± 0.4 0.026 ± 0.001



Table A4-1. Concentrations of major cations and trace elements in filtered water samples--Continued

Bismuth Boron C~dmium C~loium Cerium
D~e Filter Split (pg/L) (pg/L) (pglL) (mg/L) (pg/l..)Site (mm/dd/yy) replicate ICP-MS ICP-MS ICP--MS ICP-AES ICP-MS

Sac. R.-Keswick 05/28/97 0.45p_mCap 1/2 <0.001 ± 0.001 25 ± 0 0.015 ± 0.003 8.5 ± 0.5 0.016 ± 0.000
Sac.R.-Keswick 05/28/97 0.45ktmCap 2/2 <0.001 ± 0.001 26 + 1 0.018 ± 0.004 8.3 ± 0.2 0.015 ± 0.001

Sac. R.-Keswick 05/28/97 10kdTan 1/2 <0.001 ± 0.000 27 ± 2 0.011 ± 0.005 7.5 ± 0.6 0.0040 ± 0.0001
Sac.R.-Keswick 05/28/97 10kdTan 2/2 <0.001 ± 0.001 27 ± 2 0.012 ± 0.006 7.6 ± 0.4 0.0031 ± 0.0007
Sac.R.-BendBr. 07/11/96 0.40panMem 1/2 <0.005 ± 0.000 28 ± 0 0.042 ± 0.003 9.1 ± 0.1 0.012 ± 0.000
Sac.R.-BendBr. 07/11/96 0.401xmMem 2/2 <0.005 + 0,000 27 ± 0 0.026 ± 0.001 9.2 ± 0.0 0.012 ± 0.000
Sac. R.-BendBr. 07/11/96 0.45~xnCap 1/2 <0.004 ± 0.001 27 ± 0 0.023 ± 0,001 9.0 ± 0.1 0.015 ± 0,001
Sac.R.-BendBr. 07/11/96 0.45praCap 2/2 <0.1)05 ± 0.000 28 ± 1 0.016 ± 0.003 8.9 ± 0.0 0.015 ± 0.000
Sac. R.-BendBr. 07/I1/96 10kdTan 1/3 <0,005 ± 0.000 29 ± 1 0.023 ± 0.001 9.2 ± 0.1 0.0022 ± 0.0000
Sac.R.-BendBr. 07/11/96 10kdTan 2/3 <0.004 ± 0.001 26 ± 0 0.020 ± 0.001 8.8 ± 0.1 0.0038 ± 0.0002
Sac. R.-BendBr. 07/11/96 10kdTan 3/3 -- ±- -- ± -- -- ± -- -- ± -- -- ±-
Sac.R.-BendBr. 09/20/96 0.40panMem 1/2 <0.006 ± 0.001 28 ± 1 0.026 ± 0.008 8.7 ± 0.1 0.0076 ± 0.0007
Sac. R.-BendBr. 09/20D6 0.401amMem 2/2 <0,006 ± 0.001 29 ± 1 0,022 ± 0.010 9.3 ± 0.3 0.0081 ± 0.0011

~’) Sac.R.-BendBr. 09/20/96 0.451xmCap 1/2 <0.01 ± 0.00 28 ± 2 0.019 ± 0.001 8.5 ± 0.3 0,015 ± 0.001

I Sac. R.-BendBr. 09/20/96 0.451xmCap 2/2 <0.006 ± 0.002 28 ± 1 0.017 ± 0,006 9.2 ± 0.6 0.011 ± 0,003
¯ -~ Sac. R.-BendBr. 09/20/96 10kdTan 1/2 <0.01 ± 0.00 27 ± 1 0.014 ± 0.004 8.0 ± 0.3 <0.0011 ± 0.0004

Sac. R.-BendBr. 09/20/96 10kdTan 2/2 <0.01 ± 0.00 26 ± 1 0.015 ± 0.005 8.0 ± 0.6 <0.0011 ± 0.0006
Sac. R.-BendBr. 11/22/96 0.401amMem 1/2 <0.007 ± 0.001 39 ± 2 0.022 ± 0.012 11 ± 1 0,020 ± 0.002

�,D Sac. R.-BendBr. 11/22/96 0.401xmMem 2/2 <0,007 ± 0.000 39 ± 2 0,029 ± 0,006 11 ± 0 0.019 ± 0.1301
~. Sac. R.-BendBr. 11/22/96 0.45wnCap 1/2 <0.007 ± 0.001 38 ± 1 0.020 ± 0.005 11 ± 0 0.015 ± 0.000

Sac. R.-BendBr. 11/22/96 0.451maCap 2/2 <0.007 ± 0.001 38 ± 1 0.021 ± 0.008 11 ± 0 0.017 ± 0.002

Sac. R.-BendBr. 11/22/96 10k~tTan 1/2 <0.007 ± 0.001 40 ± 2 0.021 ± 0.008 9.1 ± 0.4 0.0011 ± 0.0001
Sac, R.-Bet~dBr.       11/22/96 10kdTan         2/2     <0.007 ± 0.002       38 ± 1        0.020 ± 0.003        9.1 ± 0.4      0.0023 ± 0.0007
Sac. R.-BendBr. 12/12/96 0.40btmMem 1/2 <0.01 ± 0.00 44 ± 5 0.018 ± 0.007 11 ± 0 0.020 ± 0.002
Sac, R,-BendBr. 12/12/96 0,40txmMem 2/2 <0.01 ± 0.00 45 ± 11 0.022 ± 0.004 11 ± 0 0.023 ± 0.002
Sac. R.-BendBr. 12/12/96 0.45panCap 1/2 <0.01 ± 0.00 40 ± 10 0.023 ± 0.002 10 ± 0 0.021 ± 0.002
Sac. R.-BendBr. 12/12/96 0.451xmCap 2/2 <0.01 ± 0.00 39 ± 11 0.030 ± 0,004 10 ± 0 0.020 ± 0.002

Sac. R.-Bend Br. 12/12/96 10 kd Tan 1/2 < 0.01 ± 0.00 41 ± 10 0.021 ± 0.005 8.8 ± 0.4 0.0027 ± 0.0008
Sac.R.-BendBr. 12/12/96 10kdTan 2/2 <0.01 ± 0.00 39 ± 11 0.019 ± 0.004 8.7 ± 0.5 0.0021 ± 0.0003
Sac. R.-Bend Br. 01/03/97 0.40 lain Mere 1/2 < 0.008 ± 0.001 28 ± 1 0.0093 ± 0.0014 9.4 ± 0.2 0.088 ± 0.003
Sac. R.-BendBr. 01/03/97 0.401xmMem 2/2 <0.008 ± 0.000 29 ± 2 <0.005 ± 0.002 9.1 ± 0.0 0,027 ± 0.001
Sac. R.-BendBr. 01/03/97 0.45wnCap 1/2 <0.008 ± 0.001 30 ± 3 0.014 ± 0.006 8.8 ± 0.4 0.038 ± 0.002

~̄ Sac. R.-BendBr. 01/03/97 0.45panCap 2/2 <0.008 ± 0.000 28 ± 1 0.016 + 0.006 9.3 ± 0.4 0.040 ± 0.002



Table A4-1. Concentrations of major cations and trace elements in filtered water samples--Continued

Bi=muth Boron ~dmium Cal~um Cerium
Date Rlter Split (pg/L) (pg/L) (pg/L) (mg/L) (pg/L)~        Site        (mm/dd/yy)

replicate ICP-MS ICP-MS ICP-MS ICP-AES ICP-MS

~
Sac.R.-BendBr. 01/03/97 10kdTan 112 <0.008 ± 0.001 28 ± 2 <0.005 ± 0.002 7.9 ± 0.1 0.010 ± 0,001
Sac. R.-Bend Br. 01/03/97 10 kd Tan 2/2 < 0.008 ± 0.001 30 ± 4 0.0078 ± 0.0035 8.5 ± 0.3 0.0087 ± 0.0014

~ Sac.R.-BendBr. 05/30/97 0.40gmMem 1/2 <0.1301 ± 0.000 28 ± 0 0.013 ± 0.010 9.2 ± 0.2 0.017 ± 0.001

~ Sac.R.-BendBr. 05/30/97 0.40gtnMem 2/2 <0.001 ± 0.000 28 + 1 0.015 ± 0.012 9.2 ± 0.2 0.0086 ± 0.0008

.~ Sac. R.-BendBr. 05/30/97 0.45gmCap 1/2 <0.1301 ± 0.003 29 + 1 0.013 ± 0.004 9.2 ± 0.5 0.012 ± 0.000
= Sac. R.-Bend Br. 05/30D7 0.45 pan Cap 2/2 < 0.00l ± 0.000 27 ± 1 0.013 ± 0.004 8.9 ± 0.5 0.014 ± 0.001
=~ Sac. R.-Bend Br. 05/30/97 10 kd Tan 1/2 < 0.001 ± 0.000 27 ± 1 < 0.006 ± 0.003 7.9 ± 0.4 0.0029 ± 0.0008
~ Sac. R.-Bend Br. 05/30D7 I0 kd Tan 2/2 < 0.001 ± 0.001 28 ± 1 0.0072 ± 0.0024 7.9 ± 0.4 0.0030 ± 0.0008

i
Sac.R.-Colusa 07/16/96 0.40timMem 1/2 <0.005 ± 0.000 34 ± 1 0.0095 ± 0.0017 10 ± 0 0.016 ± 0.000
Sac.R.-Colusa 07/16/96 0.40gmMem 2/2 <0.005 ± 0.000 34 ± 0 0.011 ± 0.004 10 ± 0 0.026 ± 0.003
Sac. R.-Colusa 07/16/96 0.451amCap 1/1 <0.005 ± 0.002 34 ± 0 0.016 ± 0.001 9.9 ± 0.1 0.018 ± 0.000

Sac.R.-Colusa 07/16/96 10kdTan 1/2 -- ±- -- ±- -- ± -- -- ± -- -- ±-

~’~
Sac.R.-Colusa 07/16/96 10kdTan 2/2 -- ±- -- ±- -- ±- -- ±- -- ±-

~
Sac. R.-Colusa 09/25/96 0.40pmMem 1/2 <0.01 ± 0.00 41 ± 2 0.014 ± 0.003 11 ± 1 0.011 ± 0.001
Sac. R.-Colusa 09/25/96 0.40gmMem 2/2 <0.01 ± 0.(30 40 ± 2 0.010 ± 0.003 12 ± 0 0.0076 ± 0.0018

~ Sac.R.-Colusa 09/25/96 0.45~rnCap 1/2 <0.01 ± 0.00 40 ± 1 0.011 ± 0.004 11 ± 0 0.017 ± 0.000
Sac.R.-Colusa 09/25/96 0.45 gmCap 2/2 <0.006 ± 0.001 41 ± 5 0.0072 ± 0.0055 12 ± 0 0.014 ± 0.000

�.O Sac.R.-Colusa 09/25D6 10kdTan 1/2 <0.01 ± 0.00 41 ± 2 <0.006± 0.003 11 ± 0 0.0019 ± 0.0005
~, Sac.R.-Colusa 09125/96 10kdTan 2/2 <0.01 ± 0.00 40 ± 1 0.010 ± 0.005 10 ± 1 0.0018 ± 0.0006

O1 Sac. R.-Colusa 11/13/96 0.40pmMem 1/2 <0.007 ± 0.002 57 ± 2 0.0060 ± 0.0023 13 ± 0 0.013 ± 0.001
Sac.R.--Colusa 11/13/96 0.401amMem 2/2 <0.007 ± 0.000 57 ± 2 0.0095 ± 0.0043 13 ± 0 0.014 ± 0.001

�.O Sac. R.-Colusa 11/13D6 0.45panCap 1/2 <0.007 ± 0.1301 57 ± 2 0.0063 ± 0.0038 13 ± 0 0.011 ± 0.001
Sac.R.--Colusa 11/13/96 0.45panCap 2/2 <0.007 ± 0.001 58 ± 1 <0.005 ± 0.004 13 ± 0 0.013 ± 0.001

Sac.R.-Colusa 11/13D6 10kdTan 1/2 <0.007 ± 0.001 55 ± 2 0.0062 ± 0.0013 11 ± 0 0.13014 ± 0.0010
Sac.R.-Colusa 11/13/96 10kdTan 2/2 <0.007 ± 0.001 55 ± 1 0.0060 ± 0.0014 12 ± 0 0.0019 ± 0.0002
Sac. R.-Colusa 12/16/96 0.40gmMem 1/2 <0.01 ± 0.00 50 ± 2 0.0056 ± 0.0025 11 ± 2 0.015 ± 0.000
Sac. R.-Colusa 12/16/96 0.4011mMem 2/2 <0.01 ± 0.00 50 ± 1 0.012 ± 0.005 13 ± 0 0.015 ± 0.000
Sac.R.-Colusa 12/16/96 0.451amCap 1/2 <0.011 ± 0.001 49 ± 3 0.024 ± 0.006 13 ± 2 0.019 ± 0.001
Sac.R.-Colusa 12/16/96 0.45lamCap 2/2 <0.01 ± 0.00 50 ± 2 <0.013 ± 0.003 9.5 ± 0.8 0.016 ± 0.002
Sac. R.--Colusa 12/16/96 10kdTan 1/2 <0.011 ± 0.001 49 ± 1 <0.005 ± 0.002 10 ± 2 0.0030 ± 0.0007
Sac.R.-Colusa 12/16/96 10kdTan 2/2 <0.01 ± 0.00 48 ± 4 0.0079 ± 0.0035 9.7 ± 2.0 0.0034 ± 0.0022
Sac. R.-Colusa 01/04D7 0.40 Ixm Mere 1/2 < 0.008 ± 0.001 30 ± 0 < 0.005 ± 0.004 9.6 ± 0.3 0.026 ± 0.001
Sac. R.-Colusa 01/04D7 0.40panMem 2/2 <0.008 ± 0.001 27 ± 1 <0.005 ± 0.001 9.6 ± 0.4 0.024 ± 0.002



Table A4-1. Concentrations of major cations and trace elements in filtered water samples-Continued
Bismuth Boron Cadmium C~lclum Cerium

Date RIt~" Spra: [pglL) (pg/L) (pg/L) (mg/L) (pg/L)Site (mm/dd/w) replicate
ICP-MS ICP,..,MS IC,°.-.JS ICP-AES ICP--MS

Sac.R.-.Colusa 01/04/97 0.45gmCap 1/2 <0.008 ± 0.000 29 ± 2 0.013 ± 0.003 9.7 ± 0.5 0.051 + 0.00l

Sac.R.-Colusa 01/04/97 0.45p.mCap 2/2 <0.008 ± 0.001 29 ± 2 <0.005 ± 0.003 9.8 + 0.4 0.053 ± 0.004

Sac.R.--Colusa 01/04/97 10kdTan 1/2 <0.008 ± 0.001 31 ± 2 0.0061 + 0.0019 9.t ± 0.3 0.014 ± 0.002

Sac.R.--Colusa 01/04D7 10kdTan 2/2 <0.008 ± 0.001 28 ± 2 <0.005 ± 0.003 8.9 ± 0.5 0.014 ± 0.003
Sac.R.-Colusa 06/03D7 0.40praMem 1/2 <0.001 ± 0.001 39 ± 0 <0.008 ± 0,002 11 ± 0 0.016 ± 0.001
Sac. R.--Colusa 06/03/97 0.40 pm Mere 2/2 < 0.001 ± 0.000 38 ± 0 < 0.008 ± 0.002 10 ± 0 0.034 ± 0.001
Sac.R.-Colusa 06/03/97 0.45gmCap 1/2 <0,001 ± 0.00l 38 ± 1 <0.008 ± 0.003 10 ± 0 0.015 ± 0.000

Sac. R.---Colusa 06/03/97 0.45 p,.ra Cap 2/2 < 0,00l ± 0.001 38 ± 0 < 0.008 ± 0,003 10 ± 0 0.013 ± 0.001

Sac. R.--Colusa 06/03D7 10kdTan 1/2 <0.001 ± 0.001 37 ± 0 <0.008 ± 0.002 9.5 ± 0.1 0.0028 ± 0.0004
Sac. R.--Colusa 06/03D7 10kdTan 2/2 <0.001 ± 0.001 38 ± 0 <0.008 ± 0.002 9.4 ± 0.4 0.0024 ± 0.0005
Sac. R.-Verona 07/18/96 0.40gmMern 1/2 <0,005 ± 0.002 29 ± 1 0.0070 ± 0.0023 9.0 ± 0.1 0.015 ± 0.001

Sac. R.-Verona 07/18/96 0.40~mMera 2/2 <0.004 ± 0.001 27 ± 1 0.024 ± 0.001 9.3 ± 0.4 0.034 ± 0.001
Sac. R.-Verona 07/18/96 0.451.tm Cap t/2 <0.004 ± 0.001 27 ± 0 0.013 ± 0.002 9.1 ± 0.3 0.022 ± 0.000
Sac. R.-Verona 07/18/96 0,45p, mCap 2/2 <0.004 ± 0.001 27 ± 1 <0.006 ± 0.000 9.2 ± 0.4 0.019 ± 0.000

Sac. R.-Verona 07/18/96 10kdTan 1/3 <0.005 ± 0.000 28 ± 0 <0.004 ± 0.006 9.7 ± 0.I 0.0092 ± 0.0002
Sac, R,-Verona 07118/96 10kdTan 2/3 <0.004 ± 0.000 26 ± 0 <0.006 ± 0.000 9.6 ± 0.2 0.0078 ± 0.0000
Sac. R,-Verona 07/18/96 10kdTan 3/3 m ±_ _ ±_ _ + w _ +_ __ ±_

Sac. R.-Verona 09126/96 0.401araMem 1/2 <0,006 ± 0,000 47 ± 0 0.015 ± 0.002 12 ± 1 0.039 ± 0.001
Sac.R.-Verona 09/26/96 0.401amMem 2/2 <0.006 ± 0.001 45 ± 1 0.0089 ± 0.0044 13 + 0 0.011 ± 0.003

Sac. R.-Verona 09/26/96 0.45~mCap 1/2 <0.006 ± 0.002 47 ± 2 0.018 ± 0.003 12 ± 0 0.014 ± 0.001
Sac. R.-Verona 09/26/96 0.45graCap 2/2 <0.006 ± 0.002 45 ± 1 0.014 ± 0,003 12 ± 0 0.015 ± 0.004

Sac.R.-Verona 09/26/96 10kdTan 1/2 <0.01 ± 0.00 46 ± 2 0.0069 ± 0,0026 11 ± 0 0.0014 ± 0.0(g)4

Sac.R.-Verona 09/26D6 10kdTan 2/2 <0.01 ± 0.00 44 ± 0 0.0066 ± 0.0043 11 ± 0 0.0035 ± 0.0001
Sac.R.-Verona 11/14/96 0.401amMem 1/1 -- ± -- -- ± -- -- ± -- -- ± -- -- ±-
Sac.R.-Verona 11114/96 0.45gmCap 1/2 <0.007 ± 0.000 46 ± 1 0.0057 ± 0.0037 14 ± 0 0.037 ± 0.001
Sac.R.-Verona 11/14/96 0.451.tm Cap 2/2 <0.007 ± 0.001 48 ± 1 0.011 ± 0.002 14 ± 0 0.035 ± 0.001

Sac. R.-Verona 11114/96 10kdTan 1/1 w ± __ __ ± _ _ ± w -- ± -- -- ±-
Sac. R.-Verona 12/18/96 0.40[.tmMem 1/2 <0.011 ± 0.003 35 ± 2 0.011 ± 0.006 9.4 ± 1.2 0.031 ± 0.001
Sac. R.-Verona 12/18/96 0.40!ttmMem 2/2 <0.01 ± 0.00 35 ± 0 <0.004 ± 0.005 9.8 ± 0.3 0.021 ± 0.002

Sac. R.-Verona 12/18/96 0.45p, mCap 1/2 <0.01 ± 0.00 34 ± 0 0.0085 ± 0.0052 9.8 ± 0.0 0.030 ± 0.002

Sac. R.-Verona 12/18/96 0.45[LmCap 2/2 <0.01 ± 0.130 34 ± 2 <0.004 ± 0.003 9.2 ± 1.2 0.028 ± 0.005

Sac. R.-Verona 12/18/96 10kdTan 1/2 <0.01 ± 0.130 33 ± 2 0.0070 ± 0.0059 9.0 + 0.3 0.0081 ± 0.0011
Sac. R.-Verona 12/18/96 10kdTaa 2/2 <0.01 ± 0.00 32 ± 2 <0.004 ± 0.000 9.2 ± 0.2 0.0086 ± 0.0014



Table A4-1. Concentrations of major cations and trace elements in filtered water samples--Continued
Bismuth Boron Cadmium Calcium Cenum

Date Filter Split {pg/L) {plz/L) {pg/L) (mg/L) (pg/L)Site         (mm/dd/yy)                  repli~te
ICP-.MS            ICP-MS            ICP-MS             ICP-AES             ICP-MS

Sac. R.-Verona 06104/97 0.401maMem 1/2 <0.001 ± 0.00l 41 ± 1 0.0089 ± 0.0038 12 ± 0 0.011 ± 0.000

Sac. R.-Verona 06/04/97 0.40p.rnMem 2/2 <0.001 ± 0.001 42 ± 0 <0.008 ± 0.001 12 ± 1 0.0063 ± 0.0007

Sac. R.-Verona 06/04/97 0.45pxnCap 1/2 <0.001 ± 0.001 41 ± 2 0.011 ± 0.004 11 ± 1 0.013 ± 0.000
Sac. R.-Verona 06/04/97 0.451xmCap 2/2 <0.001 ± 0.000 41 ± 1 0.011 ± 0.007 12 ± 0 0.014 ± 0.000

Sac. R.-Verona 06/04/97 10kdTan 1/2 <0.001 ± 0.001 42 ± 3 <0.008 ± 0.004 10 ± 0 0.0018 ± 0.0005

Sac.R.-Verona 06/04/97 10kdTan 2/2 <0.001 ± 0.001 41 ± 1 <0.008 ± 0.011 9.8 ± 0.5 0.0011 ± 0.0001
Sac. R.-Freeport 07117/96 0.40grnMem 1/2 <0.005 ± 0.001 24 ± 1 0.042 ± 0.002 8.5 ± 0.1 0.015 ± 0.000
Sac. R.-Freeport 07117/96 0.40panMem 2/2 <0.005 ± 0.001 24 ± 1 0.013 ± 0.003 8.7 ± 0.1 0.014 ± 0.001

Sac. R.-Freeport 07/17/96 0.45~unCap 1/2 <0.005 ± 0.001 26 ± 1 <0.006 ± 0.002 9.0 ± 0.1 0.024 ± 0.000

Sac. R.-Freeport 07117/96 0.45pmCap 2/2 <0.005 ± 0.000 24 ± 0 <0.004 ± 0.003 8.8 ± 0.4 0.023 ± 0.000

Sac. R.-Freeport 07/17/96 10kdTan 1/3 <0.004 ± 0.000 24 ± 0 0.0067 ± 0.0002 7.7 ± 0.4 0.0025 ± 0.0008
Sac. R.-Freeport 07/17/96 10kdTan 2/3 <0.004 ± 0.000 24 ± 1 0.010 ± 0.010 9.1 ± 0.3 0.0031 ± 0.0003

Sac.R.-Freeport 07/17/96 10kdTan 3/3 -- ±- -- ±- -- ±- -- ± -- -- ±-
Sac. R.-Freeport 09/24196 0.40pmMem 1/2 <0.01 ± 0.00 43 ± 2 0.011 ± 0.005 11 ± 0 0,011 ± 0.001
Sac. R.-Freeport 09124/96 0.40 p,m Mere 2/2 < 0.01 ± 0.00 43 ± 5 0.0071 ± 0.0034 12 ± 1 0.0055 + 0.0008
Sac. R.-Freeport 09/24/96 0.45pmCap 1/2 <0.006 ± 0,004 41 ± 0 0.014 ± 0.006 12 ± 0 0.016 ± 0.001

Sac. R.-Freeport 09/24/96 0.45 /,tm Cap 2/2 <0.01 ± 0.00 43 ± 2 0,027 ± 0,003 11 + 0 0.017 ± 0.000

Sac. R.-Freeport 09/24/96 10kdTan 1/2 <0.006 ± 0,003 40 ± 1 0.0086 ± 0.0029 9.8 ± 0.5 0.0014 ± 0.0005
Sac. R.-Freeport 09124/96 10kdTan 2/2 <0.006 ± 0.001 42 ± 1 <0.006 ± 0.003 11 ± 0 0.0018 ± 0.OOO3
Sac. R.-Freeport 11/12/96 0,40p, mMem 1/2 <0.007 ± 0.000 35 ± 3 0.0062 ± 0.0032 11 ± 0 0.013 ± 0.001
Sac. R.-Freeport 11112/96 0,401amMem 2/2 <0.007 ± 0.003 35 ± 1 0.0059 ± 0.0020 11 ± 0 0.0081 ± 0.0011
Sac. R.-Freeport 11112/96 0.45pmCap 1/2 <0.007 ± 0.002 35 ± 1 0.0061 ± 0.0022 11 ± 0 0.012 ± 0.000
Sac. R.-Freeport 11/12/96 0.45p, mCap 2/2 <0.007 ± 0.000 35 ± I <0.005 ± 0,004 11 ± 0 0.011 ± 0,000

Sac. R.-Freeport 11/12/96 10kdTan 1/2 <0.007 ± 0.000 35 ± 1 <0.005 ± 0.007 9.4 ± 0.1 0.00068 ± 0.0(1049

Sac. R.-Freeport 11112/96 10kdTan 2/2 <0.007 ± 0.000 35 ± 1 <0.005 ± 0.002 9.0 ± 0.4 0.00073 ± 0.00010
Sac. R.-Freeport 12/17/96 0,401£mMem 1/2 <0.01 ± 0.00 25 ± 3 0.0042 ± 0.0046 8.5 ± 0.1 0.029 ± 0.003
Sac, R,-Freeport 12/17/96 0.401amMem 2/2 <0.01 ± 0.00 28 ± 5 <0.004 ± 0.003 8.7 ± 2.2 0.028 ± 0.002
Sac. R.-Freeport 12/17/96 0.45panCap 1/2 <0.0l ± 0.00 24 ± 3 <0.013 ± 0.003 8.8 ± 2.3 0.040 ± 0.001
Sac. R.-Freeport 12/17/96 0.45p, mCap 2/2 <0.01 ± 0.00 25 ± 2 <0,013 ± 0.012 8.5 ± 1.9 0.044 ± 0.000

Sac. R.-Freeport 12/17/96 10kdTan 1/2 <0.01 + 0.00 24 ± 2 <0.004 ± 0.001 7.9 ± 1.5 0.012 ± 0.002

Sac. R.-Freetxnt 12/17/96 10kdTan 2/2 <0.01 ± 0.00 23 ± 1 0.0058 ± 0.0046 7.5 ± 1.6 0.012 ± 0.002
Sac. R.-Freeport 01/06/97 0.40p, mMem 1/2 <0,008 ± 0.001 5.0 ± 1.1 <0.005 ± 0.006 4.5 ± 0.1 0.11 ± 0.00
Sac. R.-Freeport 01/06/97 0.40 t~m Mere 2/2 < 0.008 ± 0.001 5.6 ± 1.0 < 0.005 ± 0.002 4.7 ± 0.0 0.098 ± 0.001



Table A4-1. Concentrations of major cations and trace elements in filtered water samples- Continued

Bismuth Boron Cadmium Calcium Cerium
Dat~ Rlt~’ Split (pg/L) (pg/L) (pg/L) (mg/L) (pg/L)Site         (mmldd/w)                 replicate

ICP-MS            ICP-MS            ICP.-MS             ICP-AES             ICP--MS

Sac.R.-Freeport 01/06/97 0.451amCap 1/2 <0.008 ± 0.000 5.6 ± 0.5 <0.005 ± 0.004 4.5 ± 0.2 0.14 ± 0.00
Sac. R.-Freeport 01/06/97 0.45 pxn Cap 2/2 < 0.008 ± 0.001 7.1 ± 0.5 < 0.005 ± 0.001 4.7 ± 0..3 0.16 ± 0.00
Sac. R.-Freeport 01/06/97 10kdTan I/2 <0.008 ± 0.001 5.6 ± 1.8 <0.005 ± 0.004 3.8 ± 0.2 0.020 ± 0.002
Sac.R.-Freeport 01/06/97 10kdTan 2/2 <0.008 ± 0.001 5.3 ± 2.4 <0.005 ± 0.007 3.7 ± 0.1 0.022 ± 0.001
Sac. R.-Freeport 06/05/97 0.40panMem 1/2 <0.001 ± 0.001 32 ± 2 0.0090 ± 0.0021 9.9 ± 0.5 0.0088 ± 0.0001
Sac. R.-Freeport 06/05/97 0.40p.mMem 2/2 <0.001 ± 0.000 34 ± 0 <0.008 ± 0.007 10 ± 0 0.0091 ± 0.0011
Sac. R.-Freeport 06/05/97 0.45 lam Cap I/2 < 0.001 ± 0.000 31 ± 1 < 0.008 ± 0.003 9.9 ± 0.6 0.014 ± 0.002
Sac. R.-Freeport 06/05/97 0.45p_mCap 2/2 <0.001 ± 0.001 31 ± 1 <0.008 ± 0.003 10 + 1 0.014 ± 0.000

Sac. R.-Freeport 06/05/97 10kdTan 1/2 <0.001 ± 0.001 32 ± 2 <0.008 ± 0.005 8.1 ± 0.3 0.0022 ± 0.0005
Sac. R.-Freeport 06/05/97 10kdTan 2/2 <0.001 ± 0.000 32 ± 1 <0.008 ± 0.002 8.2 ± 0.5 0.0021 ± 0.0001
Sac. R.-Freeport, dup 06/05/97 0.40p.mMem 1/2 <0.002 ± 0.000 31 ± 1 0.012 ± 0.001 10 ± 0 0.018 ± 0.001
Sac. R.-Freeport, dup 06/05/97 0.40/am Mere 2/2 < 0.002 ± 0.001 32 ± 1 < 0.005 ± 0.003 10 ± 0 0.029 ± 0.001
Sac. R.-Freeport, dup 06/05197 0.45gmCap 1/2 <0.002 ± 0.000 31 ± 1 0.0074 ± 0.0030 10 ± 0 0.013 ± 0.001
Sac. R,-Freeport, dup 06/05/97 0.45lamCap 2/2 <0.002 ± 0.000 34 ± 0 0.0055 ± 0.0035 10 ± 1 0.015 ± 0.001
Sac. R.-Freeport, dup 06/05/97 10kdTan 1/2 <0.002 ± 0.000 31 ± 1 <0.005 ± 0.002 8.5 ± 0.3 0.0015 ± 0.0004
Sac. R,-Freeport, dup 06/05/97 10kdTan 2/2 <0.002 ± 0.000 32 ± 2 0.0048 ± 0.0034 8.3 ± 0.3 0.0011 ± 0.0002
FlatCr. 12/11/96 0.40pmMem 1/2 <0.011 ± 0.001 2.2 ± 0.3 0.17 ± 0.02 2.5 ± 0.2 0.072 ± 0.001
FlatCr. 12/11/96 0.40tamMem 2/2 <0.011 ± 0.002 3.1 ± 1.0 0.17 ± 0.01 2.6 ± 0.2 0.070 ± 0.003
FlatCr. 12/11/96 0.45p.mCap 1/2 <0.01 ± 0.00 2.2 ± 0.8 0.16 ± 0.01 2.8 ± 0.4 0.055 ± 0.001
FlatCr. 12/11D6 0.45pmCap 2/2 <0.011 ± 0.001 2.0 ± 0.1 0.16 ± 0.02 2.8 ± 0.2 0.049 ± 0.000

FlatCr. 12/11/96 10kdTan 1/2 <0.01 ± 0.00 2.3 ± 0.8 0.15 ± 0.01 2.3 ± 0.2 0.024 ± 0.001
FlatCr. 12/11D6 10kdTan 2/2 <0.011 ± 0.001 2.1 ± 0.8 0.13 ± 0.00 2.4 ± 0.1 0.025 ± 0.001
FlatCr. 05/29D7 0.40IttmMem 1/2 <0.002 ± 0.000 5.6 ± 1.1 0.071 ± 0.003 13 ± 1 0.028 ± 0.002
Flat Cr. 05/29/97 0.40lmaMem 2/2 <0.002 ± 0.001 8.6 ± 3.5 0.074 ± 0.003 13 ± 1 0.028 ± 0.002

FlatCr. 05/29/97 0.45mmCap 1/2 <0.002 ± 0.001 8.8 ± 4.0 0.062 ± 0.004 13 ± 0 0.018 ± 0.001
FlatCr. 05/29/97 0.45ganCap 2/2 <0.002 ± 0.001 8.3 ± 4.0 0.073 ± 0.006 13 ± 1 0.016 ± 0.001
FlatCr. 05/29/97 10kdTan 1/2 <0.002 ± 0.000 8.4 ± 4.3 0.053 ± 0.002 11 ± 1 0.0059 ± 0.0010
FlatCr. 05/29D7 10kdTan 2/2 <0.002 ± 0.000 5.9 ± 1.1 0.054 ± 0.007 11 ± 1 0.0061 ± 0.0010
SpringCr.-Weir 12/11/96 0.401unMem 1/2 <0.01 ± 0.00 <4 ± 2.00 3.5 ± 0.0 8.3 ± 0.5 4.6 ± 0.0
SpringCr.-Weir 12/11D6 0.40p.mMem 2/2 <0.01 ± 0.00 <4 ± 1.00 3.5 ± 0.l 8.0 ± 1.4 4.9 ± 0.2
SpringCr.-Weir 12/11/96 0.45lamCap 1/2 <0.01 ± 0.00 3.2 ± 0.5 3.5 ± 0.1 9.5 ± 0.5 4.7 ± 0.1
SpringCr.-Weir 12/11/96 0.45p.mCap 2/2 <0.01 ± 0.!30 <4 ± 4.00 3.4 ± 0.0 8.0 ± 1.4 4.7 ± 0.0

SpringCr.-Weir 12/11/96 10kdTan 1/2 <0.01I ± 0.001 <2 ± 0.69 3.5 ± 0.0 8.3 ± 0.6 4.6 ± 0.1



Table A4-1. Concentrations of major cations and trace elements in filtered water samples--Continued

Bismuth Boron Cadmium Calcium Cerium
Date Filter Split (pg/L) (pg/L) (pg/L) (mglL) (pg/L)Site         (mm/dd/yy)                  replicate

ICP-MS           ICP-MS           ICP--MS           ICP-AES           ICP-MS

SpringCr.-Weir 12/11/96 10kdTan 2/2 <0.0l + 0.00 <4 ± 2.00 3.5 ± 0.1 8.3 ± 0.6 4.8 ± 0.3
SpringCr,-Weir 05/28/97 0.40panMem 1/2 <0.002 ± 0.000 7.5 ± 1.1 6.2 ± 0.2 44 ± 1 9.2 ± 0.1
Spring Cr.-Weir 05/28/97 0.40tmaMem 2/2 <0.002 ± 0.000 6.9 + 0.5 6.2 ± 0.0 46 ± 2 9.4 ± 0.0
SpringCr.-Weir 05/28/97 0.45pamCap 1/2 <0.002 ± 0.000 6.7 ± 0.2 6.0 ± 0.1 43 ± 0 9.4 ± 0.1
SpfingCr.-Weir 05/28/97 0.45gmCap 2/2 <0.002 ± 0.001 6,5 + 0.2 6.3 ± 0.1 45 ± 0 9.2 ± 0.0

SpringCr.-Weir 05/28/97 10kdTan 1/2 <0.002 ± 0.000 6.9 ± 0.2 5.9 ± 0.1 44 ± 0 9.3 ± 0.I
SpringCr.-Weir 05/28/97 10kdTan 2/2 <0.002 ± 0.000 6.7 ± 0.7 5.8 ± 0.0 43 ± 2 9.1 ± 0.1
SpdngCr,-Road 01/02/97 0.40pmMem 1/2 <0.008 ± 0.001 <5 ± 1.75 9.1 ± 0.0 6.7 ± 0.1 3.2 ± 0.0
SpdngCr,-Road 01102/97 0.40tunMem 2/2 <0.008 ± 0.001 <5 ± 1.75 8.9 ± 0.0 6.5 ± 0.I 3.3 ± 0.0
SpdngCr.-Road 01102/97 0.45gmCap 1/2 <0.008 ± 0.003 <5 ± 0.50 8.7 ± 0.0 6.4 ± 0.0 3.2 ± 0.1
Spring Cr.-Road 01102/97 0.45gmCap 2/2 <0.008 ± 0.001 <5 ± 1.06 9.2 ± 0.2 6.6 ± 0.2 3.2 ± 0.2
SpringCr,-Road 01/02/97 10kdTan 1/2 <0.008 ± 0.000 <3 ± 0.74 8.5 ± 0.2 6.2 ± 0.1 3.1 ± 0.0
SpringCr.-Road 01/02/97 10kdTan 2/2 <0.008 ± 0.001 <5 ± 2.74 8.5 ± 0.1 6.2 ± 0.0 3.0 ± 0.0
Whiskeytown 12/11/96 0.40gtmMem 1/2 <0.01 ± 0.00 8.2 ± 1.7 0.0044 ± 0.0038 4.2 ± 0.2 0.011 ± 0.001
Whiskeytown 12/11/96 0.40 pan Mere 2/2 < 0.011 ± 0.001 8.6 ± 2.9 0.0062 ± 0.0023 4.2 ± 0.2 0.010 ± 0.001
Whiskeytown 12/11/96 0.45pmCap 1/2 <0.011 ± 0.001 9.0 ± 1.0 0.011 ± 0.003 4.5 ± 0.8 0.0081 ± 0.0003
Whiskeytown 12/11/96 0.45gmCap 2/2 <0.01 ± 0.00 14 ± 1 0,013 ± 0.007 5.1 ± 0.1 0.0076 ± 0.0008

Whiskeytown 12/11/96 10kdTan I/2 <0.011 ± 0.002 8.7 ± 1.3 0.0063 ± 0.0031 4.0 ± 0.l 0,0045 ± 0.0004
Whiskeytown 12/11/96 10kdTan 2/2 <0.01 ± 0.00 7.4 ± 1.0 0.011 ± 0.007 4.3 ± 0.5 0.0031 ±0.0012
Whiskeytown 05/29/97 0.40gmMem 1/2 <0.002 ± 0.001 8.9 ± 1.4 <0.004 ± 0.003 4.5 ± 0.3 0.0070 ± 0.0010
Whiskeytown 05/29/97 0.40tmaMem 2/2 <0.002 ± 0.001 9.4 ± 2.1 <0.004 ± 0.001 4.5 ± 0.3 0.015 ± 0.001
Whiskeytown 05/29/97 0.45gmCap 1/2 <0.002 ± 0.001 9.5 ± 1,7 0.0044 ± 0.0030 4.5 ± 0.3 0.0099 ± 0.0009
Whiskeytown 05/29/97 0.45panCap 2/2 <0.002 ± 0.001 9.2 ± 1.8 0.011 ± 0.001 4.4 ± 0.3 0.010 ± 0.000

Whiskeytown 05/29/97 10kdTan 1/2 <0.002 ± 0.000 8.1 ± 0,2 <0,004 ± 0.002 3.9 ± 0.2 0.0019 ± 0.0007
Whiskeytown 05129/97 10kdTan 2/2 <0.002 ± 0.001 9.0 ± 1.4 <0.004 ± 0.003 3.9 ± 0.1 0.0020 ± 0.0005
Spring Cr. ann 07/12/96 0.40/am Mere 1/2 < 0.005 ± 0.000 9.2 ± 0.3 0.019 ± 0.003 -- ± -- 0.0064 ± 0.0002
SpringCr. arm 07112/96 0.401amMem 2/2 <0.004 ± 0.000 8.9 ± 0.2 0.0092 ± 0.0023 4.2 ± 0.0 0.0073 ± 0.0013
SpringCr, arm 07/12/96 0.45gmCap 1/2 <0.005 ± 0.001 10 ± 1 0.0074 ± 0.0049 4.3 ± 0.1 0.0073 ± 0.0004
Spdng Cr. arm 07/12/96 0.45gmCap 2/2 <0.005 ± 0.002 10 ± 1 0.015 ± 0.001 4.3 ± 0.1 0.0088 ± 0.0008

SpringCr. arm 07112/96 10kdTan 113 <0.005 ± 0.000 11 ± 0 0.017 ± 0.005 4.1 ± 0.1 0.0031 ± 0.0008
SpringCr, arrn 07112/96 10kdTan 2/3 <0.005 ± 0.000 9.6 ± 0.2 0.0052 ± 0.0044 4.2 ± 0.0 0.0031 ± 0.0003
SpringCr. arm 07112/96 10kdTan 313 -- ±- -- ±- -- ±- -- ±- -- ±-
SpringCr. arm 09/18/96 0.40gmMem 1/2 <0.01 ± 0.00 12 ± 2 0.016 ± 0.001 4.3 ± 0.0 0.023 ± 0.000
SpringCr. arm 09118/96 0.40iamMem 2/2 <0.01 ± 0.00 12 ± 3 0.015 ± 0.007 4.6 ± 0.1 0.020 ± 0.002



Table A4-1. Concentrations of major cations and trace elements in filtered water samples--Continued
Bismuth Boron ~drnium C~l~um ~riurn

Dat~ RIt~r ~lit (pg/L) (pg/L) (pg/L) (mg/L) (pg/L)Site (mm/dd/yy) replicate ICP-MS ICP-MS ICP-MS ICP-AES ICP-MS

SpringCr. arm 0911806 0.45pmCap 1/2 <0.01 ± 0.00 11 ± 2 0.015 ± 0.003 4.6 ± 0.3 0.018 ± 0.000

SpringCr. arm 09118/96 0.45p.mCap 2/2 <0.01 ± 0.00 11 ± 1 0.016 ± 0.006 4.4 ± 0.4 0.020 ± 0.004

SpdngCr. arm 09/18/96 10kdTan 1/2 <0.01 ± 0.00 9.8 ± 0.0 0.012 ± 0.003 4.0 ± 0.2 0.0054 ± 0.0005

SpringCr. arm 09118006 10kdTan 2/2 <0.01 ± 0.00 11 ± 1 0.010 ± 0.004 3.8 ± 0.3 0.0054 ± 0.0012
SpfingCr. arm 11/20/96 0.40p.mMem 1/2 <0.007 ± 0.000 8.6 ± 0.3 0.11 ± 0.01 5.4 ± 0.2 0.090 ± 0.001

S~ngCr. arm 11/20/96 0.40~nMem 2/2 <0.007 ± 0.000 9.0 ± 0.9 0.10 ± 0.01 5.4 ± 0.2 0.064 ± 0.000

S~ringCr. arm 11/20/96 0.45~rnCap 1/2 <0.007 ± 0.001 8.6 ± 0.6 0.090 ± 0.003 5.4 ± 0.2 0.079 ± 0.006

S~ringCr. arm 11/20/96 0.451amCap 2/2 <0.007 ± 0.001 8.7 ± 0.9 0.10 ± 0.01 5.6 ± 0.3 0.081 ± 0.003

S~ingCr. arm 11/2006 10kdTan 1/2 <0.007 ± 0.000 8.3 ± 0.7 0.082 ± 0.008 4.5 ± 0.2 0.0095 ± 0.0027
S~ingCr. arm 11/2006 10kdTan 2/2 <0.007 ± 0.001 8.5 ± 1.9 0.095 ± 0.011 4.4 ± 0.1 0.011 ± 0.000
S~dngCr. arm 12/11006 0.40panMem 1/2 <0.011 ± 0.1302 7.2 ± 1.4 0.40 ± 0.01 5.6 ± 0.3 0.10 ± 0.01

SrringCr. arm 12/11006 0.401amMem 2/2 <0.011 ± 0.001 8.1 ± 3.5 0.39 ± 0.02 5.6 ± 0.3 0.079 ± 0.000
S~ingCr. arm 12/11/96 0.45BmCap 1/2 <0.01 ± 0.00 8.4 ± 0.9 0.43 ± 0.03 5.7 ± 0.4 0.17 ± 0.00

S~agCr. arm 12/11/96 0.45gmCap 2/2 <0.01 ± 0.00 9.3 ± 1.2 0.42 ± 0.00 5.5 ± 0.3 0.17 ± 0.01

SpringCr. arm 12/11006 10kdTan 1/2 <0.01 ± 0.00 8.8 ± 1.6 0.32 ± 0.01 4.4 ± 0.3 0.023 ± 0.001

SpringCr. arm 12/11/96 10kdTan 2/2 <0.011 ± 0.000 8.1 ± 2.8 0.32 ± 0.02 4.4 ± 0.2 0.025 ± 0.000
SpringCr. arm 05/28/97 0A0txmMem 1/2 <0.!302 ± 0.001 9.4 ± 0.7 0.029 ± 0.005 4.9 ± 0.1 0.020 ± 0.00t

SpringCr. arm 05/28/97 0.401amMem 2/2 <0.002 ± 0.001 9.0 ± 0.8 0.019 ± 0.003 4.9 ± 0.2 0.018 ± 0.001

Spring Cr. arm 05/28/97 0.45 lam Cap 1/2 <0.002 ± 0.001 8.6 ± 0.6 0.023 ± 0.004 4.8 ± 0.2 0.023 ± 0.002

SpringCr. arm 05128007 0.45BmCap 2/2 <0.002 ± 0.000 9.2 ± 0.7 0.023 ± 0.007 4.8 ± 0.1 0.024 ± 0.001

SpringCr. arm 05/28/97 10kdTan 1/2 <0.002 ± 0.001 8.9 ± 0.2 0.017 ± 0.002 3.8 ± 0.1 0.0033 ± 0.0013

SpringCr. arm 05128/97 10kdTan 2/2 <0.002 ± 0.001 8.7 ± 0.5 0.016 ± 0.004 3.8 ± 0.1 0.0019 ± 0.0005
Colusa Basin Drain 06106/97 0.40gmMem 1/2 <0.002 ± 0.001 334 ± 1 0.0078 ± 0.0050 37 ± 1 0.017 ± 0.001

Colusa Basin Drain 06/06/97 0.401amMem 2/2 <0.002 ± 0.002 334 ± 1 0.0093 ± 0.0098 37 ± 1 0.016 ± 0.000

Colusa Basin Drain 06/06/97 0.45 ~rn Cap 1/2 < 0.002 ± 0.000 332 ± 5 0.0061 ± 0.0019 36 ± 0 0.023 ± 0.000

Colusa Basin Drain 06/0607 0.45 btm Cap 2/2 < 0.002 ± 0.000 341 ± 16 0.0069 ± 0.0025 38 ± 2 0.025 ± 0.001

Colusa Basin Drain 06/06/97 10kdTan 1/2 <0.002 ± 0.000 336 ± 13 <0.005 ± 0.004 33 ± 1 0.0068 ± 0.0006

Colusa Basin Drain 06/0607 10kdTan 2/2 <0.002 ± 0.001 340 ± 6 0.0069 ± 0.0045 34 ± 0 0.0070 ± 0.0004
Yolo Bypass 01107/97 0.40 pan Mere 1/2 < 0.008 ± 0.001 23 ± 0 < 0.005 ± 0.004 8.7 ± 0.2 0.056 ± 0.001
YoloBypass 01/07/97 0.40panMem 2/2 <0.008 ± 0.001 24 ± 1 <0.005 ± 0.002 8.8 ± 0.0 0.031 ± 0.001

YoloBypass 01107007 0.451amCap 1/2 <0.008 ± 0.001 24 ± 2 0.0057 ± 0.0032 8.6 ± 0.3 0.072 ± 0.000

YoloBypass 01107007 0.45BmCap 2/2 <0.008 ± 0.001 23 ± 0 0.0050 ± 0.0036 8.5 ± 0.2 0.072 ± 0.003

YoloBypass 01/07007 10kdTan 1/2 <0.008 ± 0.001 24 ± 0 0.0054 ± 0.13062 6.9 ± 0.1 0.010 ± 0.002

YoloBypass 01107007 10kdTan 2/2 <0.008 ± 0.001 24 ± 1 <0.005 ± 0.002 7.0 ± 0.1 0.012 ± 0.001



Table A4-1. Concentrations of major cations and trace elements in filtered water samples--Continued
Chromium Col~lt Copper Dyzprosium Erbium

Date, Rlter Sp~ (POLL) (polL) (pg/L) (pg/L) (polL)Site (mrn/dd/y¥) replicate ICP--MS ICP-MS ICP-MS ICP-MS ICP-MS

Sac, R.-Shasta 07/12/96 0.40gmMem 1/1 0.44 ± 0.35 <0.005 + 0,000 1.5 ± 0.0 0.011 ± 0.000 0.0047 + 0.0033
Sac. R.-Shasta 07/12/96 0.40gtmMem 2/2 0.33 ± 0,06 <0.003 ± 0.002 1.4 ± 0.0 0.011 + 0.00l 0,0043 ± 0.0012
Sac. R.--Shasta 07/12/96 0.45 graCap 1/1 0.28 ± 0.02 <0.004 ± 0.003 2.2 ± 0.0 0,0071 ± 0.0008 0.0056 ± 0.0000
Sac. R.-Shasta 07/12/96 0.45panCap 2/2 0.18 ± 0.03 <0.003 ± 0.001 1.4 ± 0.1 0.0087 ± 0.0020 0.0053 ± 0.0005

Sac. R.-Shasta 07/12/96 10kdTan 1/3 0.27 ± 0.03 <0.004 ± 0.001 1.0 ± 0.0 0.0051 ± 0.0007 0,0032 ± 0.0006
Sac, R.-Shasta 07112/96 10kdTan 2/3 <0.2 ± 0.37 <0.005 ± 0.003 1.0 ± 0.8 0,0046 ± 0.0012 0.0031 ± 0.0011
Sac. R.--Slmsta 07112/96 10kdTan 3/3 __ ± _ __ ± _ _ ± _ m ± _ ~ ± w
Sac. R.-Shasta 09/19/96 0.40gtrnMem 1/2 0.41 ± 0.14 <0.011 ± 0,004 1.2 ± 0.0 0.010 ± 0.001 0.010 ± 0.001
Sac.R.--Slmsta 09/19/96 0.40gmMem 2/2 0.53 ± 0.02 0.012 ± 0.010 1.2 ± 0.0 0.011 ± 0.004 0,0065 ± 0.0029
Sac. R.-Shasta 09/19/96 0.45p, rnCap 1/2 0.41 ± 0.15 <0.011 ± 0.001 1.2 ± 0.0 0,0050 ± 0.0016 0.0070 ± 0.0007
Sac. R.-Slmsta 09119196 0.45gmCap 2/2 0.43 ± 0.10 <0.008 ± 0.005 1.2 ± 0.1 0.0061 ± 0.0001 0.0037 ± 0.0004

Sac. R.-Shasta 09/19/96 10kdTan 1/2 0.50 ± 0.09 <0.008 ± 0.007 0.60 ± 0.04 0.0044 ± 0.0025 <0,003 ± 0.001
Sac. R.-Shasta 09119/96 10 kd Tan 2/2 0.28 ± 0.05 < 0.011 ± 0.005 0.53 ± 0.02 0.0024 ± 0.0013 0.0037 ± 0.0017
Sac, R.-Shasta 11119/96 0,40gtraMem I/2 0.45 ± 0.07 <0.009 ± 0.009 0.95 ± 0.06 0.0049 ± 0.0028 <0.0013 + 0.0017
Sac. R,-Shasta 11/19/96 0.40p, mMera 2/2 0.33 ± 0.07 <0.009 ± 0.002 0.84 ± 0.05 0.0038 ± 0.0006 <0.0013 ± 0.0002
Sac.R.-Shasta 11119/96 0.45graCap 1/’2 0.37 ± 0.12 <0.009 ± 0.007 0.75 ± 0.03 0.0032 ± 0.0012 0.0022 ± 0.0007
Sac, R.-Stmsta 11119196 0.45p, mCap 2/2 0.44 ± 0.03 <0.009 ± 0.001 0.75 ± 0.07 0.0045 ± 0,0000 0.0030 ± 0.0005
Sac. R.-Shasta 11/19/96 10kdTan 1/2 0.23 ± 0.10 <0,009 ± 0.002 0.40 ± 0.06 <0.002 ± 0.000 0.0019 ± 0.0012
Sac, R.-Shasta 11/19/96 10kdTan 2/2 0.25 ± 0.04 <0.009 ± 0.003 0.41 ± 0.04 <0.002 ± 0.001 <0.0013 ± 0.0020
Sac, R.-Shasta 12/12/96 0.40gmMem 1/2 0.46 ± 0.08 <0.007 ± 0.002 2.7 ± 0.1 0.0054 ± 0.0007 <0.0019 ± 0.0012
Sac, R.-Shasta 12/12/96 0.40gmMem 2/2 0.46 ± 0.02 <0.007 ± 0.003 2.7 ± 0.1 0.0051 ± 0.0025 0.0039 ± 0.0017
Sac, R.-Shasta 12/12/96 0.45~mCap 112 0.41 ± 0.00 <0,009 ± 0.002 3.1 ± 0.1 0.0049 ± 0.0009 0.0037 ± 0.0007
Sac, R.-Shasta 12/12/96 0.45gmCap 2/2 0,38 ± 0.03 <0.009 ± 0.005 2.9 ± 0.0 0.0031 ± 0.0004 0.0052 ± 0,0008

Sac. R,-Shasta 12/12/96 10kdTan 1/2 0.35 ± 0.09 <0.009 ± 0,001 1,I ± 0.1 <0.0015 ± 0.0010 <0.002 ± 0.001
Sac, R.--Stmsta 12/12/96 10kdTan 2/2 0.28 ± 0.06 <0,007 ± 0.004 1.1 ± 0.0 <0.003 ± 0.001 <0.0019 ± 0.0011
Sac, R.-Shasta 05/29/97 0.40gmMem 1/2 0.44 ± 0,04 0.017 ± 0.004 1.3 ± 0.0 0.0093 ± 0.0016 0.0052 ± 0.0003
Sac, R.-Slmsta 05/29/97 0.40~tmMem 2/2 0A1 ± 0.10 <0.006 ± 0.002 1.1 ± 0.0 0,0066 ± 0.0010 0.0036 ± 0.0009
Sac. R.-Shasta 05/29/97 0.45graCap 1/2 0.22 ± 0.01 0,0066 ± 0.0027 0,98 ± 0.04 0.0060 ± 0.0014 0.0041 ± 0.0011
Sac, R.-Shasta 05/29/97 0.45graCap 2/2 0.34 ± 0.13 <0,006 ± 0.003 0.97 ± 0.04 0.0061 ± 0.0013 0.0039 ± 0.0004
Sac, R,--Shasta 05129/97 10kdTan 1/2 0.25 ± 0.11 <0.00~ ± 0.002 0.36 ± 0.02 <0,002 ± 0.001 <0.002 ± 0.001
Sac. R.--Shasta 05/29/97 10kdTan 2/2 0.16 ± 0.08 <0.006 ± 0.002 0,35 ± 0.02 <0.002 ± 0.001 <0.002 ± 0.001
Sac. R.-Keswick 07/11/96 0.40graMem 1/2 0.26 ± 0.03 0.0042 ± 0.0015 1.1 ± 0.0 0.0081 ± 0.0020 0.0037 ± 0.0005



Table A4-1. Concentrations of major cations and trace elements in filtered water samples--Continued

Chromium Cobalt Copper Dysprosium Erbium
Dste Filter Split (pg/L) (pg/L) (pg/L) (pg/L) (pg/L)Site (mm/dd/yy) replicate

ICP-MS ICP--MS ICP-MS ICP--MS ICP-MS

Sac, R.-Keswick 07111/96 0.401amMem 2/2 0.24 ± 0.06 <0.003 ± 0.000 1.1 ± 0.0 0.0083 ± 0.0005 0.0036 ± 0.0001
Sac. R.-Keswick 07/11/96 0.45p_mCap 1/2 0.35 ± 0.09 0.0042 ± 0.0010 1.2 ± 0.0 0.0093 ±-0.0001 0.0032 ± 0.0006
Sac. R.-Keswick 07/11/96 0.45tunCap 2/2 0.35 ± 0.11 0.0042 ± 0.0024 1.1 ± 0.0 0.010 ± 0.001 0.0056 ± 0.0010

Sac. R.-Keswick 07/11/96 10kdTan 1/3 0.40 ± 0,07 <0,003 ± 0,002 0.78 ± 0.02 0.0040 ± 0.0002 0.0033 ± 0.0006
Sac. R.-Keswick 07/11/96 10 kd Tan 2/3 0.30 ± 0.08 < 0,1303 ± 0,001 0.82 ± 0.04 0.0045 ± 0.0010 0.0036 ± 0.0008
Sac. R.-Keswick 07/11/96 10kdTan 3/3 0.16 ± 0,04 <0.003 ± 0.002 0.77 ± 0.04 0.0036 ± 0.0002 0.0027 ± 0.0008
Sac.R.-Keswick 09/19/96 0.40~-nMem 1/2 0.55 ± 0,04 <0.011 ± 0.005 1.2 ± 0.0 0.010 ± 0.001 0,0086 ± 0.0027
Sac.R.-Keswick 09/19/96 0.40p, mMem 2/2 0.55 ± 0,I1 0.017 ± 0.003 1.2 ± 0.0 0.0099 ± 0.0005 0.0058 ± 0.0033
Sac.R.-Keswick 09/19/96 0.45pmCap 1/2 0.80 ± 0,10 0.015 ± 0.008 1.4 ± 0.0 0.0099 ± 0.0017 0.0070 ± 0.0006

Sac.R.--Keswick 09/19/96 0.45panCap 2/2 0.54 ± 0.07 0.014 ± 0.007 1.3 ± 0.0 0.0083 ± 0.0010 0.0039 ± 0.0009

Sac.R,-Keswick 09/19/96 10kdTan 1/3 0.40 ± 0,09 <0.011 ± 0.004 0.49 ± 0.05 <0.0018 ± 0.0006 <0.0018 ± 0.0014
Sac. R.-Keswick 09/19/96 10kdTan 2/3 0.39 ± 0.03 <0.011 ± 0.008 0.52 ± 0.02 0.0019 ± 0.0017 0.0032 ± 0.0013
Sac. R.-Keswick 09/19/96 10kdTan 3/3 0.39 ± 0.05 <0.011 ± 0.007 0.51 ± 0.03 <0.0018 ± 0.0020 <0.0018 ± 0.0010
Sac. R.-Keswick 11/21/96 0.40tamMem 1/2 0.29 ± 0.00 0.029 ± 0,007 2.5 ± 0.0 0.014 ± 0.003 0.011 ± 0.002
Sac. R.-Keswick 11/21/96 0.401amMem 2/2 0.39 ± 0.07 0.026 ± 0.006 2.4 ± 0,0 0.015 ± 0.003 0.0071 ± 0.0003
Sac.R.-Keswick 11/21/96 0.45ganCap 1/2 0.37 ± 0.14 0.031 ± 0.006 1.9 ± 0.0 0.013 ± 0.003 0.010 ± 0.003
Sac.R.-Keswick 11/21/96 0.45ganCap 2/2 0.43 ± 0,05 0.027 ± 0.004 2.0 ± 0.1 0.017 ± 0.1301 0.0096 ± 0.0009

Sac. R.-Keswick 11121/96 10kdTan 1/2 0.25 ± 0,05 0.015 ± 0.002 0.72 ± 0.08 <0.002 ± 0.001 <0.0013 ± 0.0009
Sac. R,-Keswick 11/21/96 10kdTan 2/2 0.29 ± 0.12 0.018 ± 0.005 0.70 ± 0.09 0.0025 ± 0.0011 <0.0013 ± 0.0019
Sac. R.-Keswick 12/11/96 0.40lgaMem 1/2 0.43 ± 0.06 0.029 ± 0.003 4.7 ± 0.1 0.013 ± 0.001 0.0063 ± 0.0014
Sac.R.-Keswick 12/11/96 0.40.1amMem 2/2 0.36 ± 0.03 0.026 ± 0.003 4.6 ± 0.0 0.013 ± 0.002 0.0099 ± 0.0023
Sac. R.-Keswick 12/11/96 0.45panCap 1/2 0,38 ± 0,01 0.048 ± 0.004 5.1 ± 0.0 0.011 ± 0.002 0.0076 ± 0.0008
Sac. R.-Keswick 12/11/96 0.45pmCap 2/2 0.37 ± 0.03 0,047 ± 0.001 5.1 ± 0.1 0.015 ± 0.001 0.0082 ± 0.0041

Sac. R.-Keswick 12/11/96 10kdTan 1/2 0.18 + 0,03 0.010 ± 0,004 1.6 ± 0.1 <0.003 ± 0.001 0.0030 ± 0.0012
Sac.R.-Keswick 12/11/96 10kdTan 2/2 0.22 ± 0,04 0.011 ± 0.005 1.5 ± 0.0 <0,003 ± 0.002 0.0025 ± 0.0011
Sae.R.-Keswick 01/02/97 0.401xmMem 1/2 0.35 ± 0,02 0.10 ± 0.01 4.0 ± 0.2 0.0093 ± 0.0020 0.0059 ± 0.0008
Sac.R.-Keswick 01/02/97 0.401xmMem 2/2 0.32 ± 0,08 0,097 ± 0.003 3.9 ± 0.1 0.0087 ± 0.0004 0.0068 ± 0.0023
Sac. R.-Keswick 01/02/97 0.45p_mCap 1/2 0.32 ± 0.02 0.16 ± 0.01 6.7 ± 0.2 0.018 ± 0.002 0.0071 ± 0.0007
Sac. R.-Keswick 01/02/97 0.45pmCap 2/2 0.34 ± 0.05 0.17 ± 0.130 9.4 ± 0.1 0.018 ± 0.001 0.0079 ± 0.0014
Sac. R.-Keswick 01/02/97 10kdTan 1/3 0.28 ± 0.05 0.082 ± 0.004 2.5 ± 0.1 0.0044 ± 0.0009 0.0036 ± 0.0009
Sac. R.-Keswick 01/02/97 10kdTan 2/3 0.31 ± 0.06 0.088 ± 0.004 2.5 ± 0.0 0.0041 ± 0.0017 0.0032 ± 0.0006
Sac. R.-Keswick 01/02/97 10kdTan 3/3 0.37 ± 0.15 0.077 ± 0.011 2.5 ± 0.1 0.0071 ± 0.0009 0.0039 ± 0.0028
Sac. R.-Keswick 05/28/97 0.40p, mMem 1/2 0.36 ± 0,09 0.011 ± 0.004 1,3 ± 0,0 0.0074 ± 0.0021 0.0027 ± 0.0009
Sac, R.-Keswick 05/28/97 0.40g,mMem 2/2 0.52 ± 0,07 0.026 ± 0.002 1.2 ± 0.0 0.0053 ± 0,0008 0.0036 ± 0.0005



Table A4-1. Concentrations of major cations and trace elements in filtered water samples-Continued

Chromium Cobalt Copper Dy~osium Erbium
Date Rite" Split (l~g/L) (l~g/L) (pg/L) (pg/L) (l~g/L)Site (mm/dd/yy) r~plicata ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS

Sac.R.-Keswick 05/28/97 0.45~raCap 1/2 0.34 ± 0.05 0.017 ± 0.007 2.1 ± 0.l 0.0067 ± 0.0002 0.0050 3:0.0312
Sac.R.-Keswick 05/28/97 0.45panCap 2/2 0.31 ± 0.13 0.017 ± 0.031 1.9 ± 0.0 0.0069 ± 0.0011 0.0038 ± 0.0030

Sac. R.-Keswick 05/28/97 10 kd Tan 1/2 0.25 ± 0.13 < 0.006 ± 0.003 0.62 ± 0.04 < 0.002 ± 0.003 < 0.002 ± 0.001
Sac. R.-Keswick 05/28/97 10kdTan 2/2 0.36 ± 0.09 <0.006 ± 0.002 0.57 ± 0.02 <0.032 ± 0.000 0.0019 ± 0.0005
Sac. R.-BendBr. 07/11/96 0,40graMem 1/2 0.38 ± 0.16 0.042 ± 0,002 1.2 ± 0.0 0.0068 ± 0.0008 0.0028 ± 0.0009
Sac. R.-Bend Br. 07/11/96 0.40 gin Mere 2/2 0.34 ± 0.01 0.04t ± 0.003 1.3 ± 0.0 0.0049 ± 0.0037 0.0328 ± 0.0003
Sac. R.-BendBr, 07/11/96 0.45pJnCap 1/2 0.42 ± 0.01 0.052 ± 0,002 1.4 ± 0.0 0.0058 ± 0.0030 0.0045 ± 0.0015
Sac. R.-Bend Br. 07/11/96 0.45 pan Cap 2/2 0.32 ± 0.03 0.040 ± 0.006 1.3 ± 0.0 0.0044 ± 0.0005 0.0349 ± 0.0002

Sac. R.-BendBr. 07/11/96 10kdTan 1/3 0.42 ± 0.03 0.041 ± 0.004 0.94 ± 0.03 0.0023 ± 0.0301 0.0027 ± 0.0017
Sac. R.-BendBr. 07/11D6 10kdTan 2/3 0.31 ± 0.12 0.056 ± 0,002 0.82 ± 0.06 0.0310 ± 0.0003 0.0019 ± 0.0006

Sac. R.-BendBr. 07/11/96 10kdTan 3/3 -- ± -- -- ± -- -- ± -- -- ± -- -- ± --
Sac. R.-Bend Br. 09/20/96 0.40 ~rn Mere 1/2 0.73 ± 0.21 0.016 ± 0.005 1.1 ± 0.0 < 0.033 ± 0.003 < 0.003 ± 0.003
Sac. R.-BendBr. 09/20/96 0.40panMem 2/2 0.45 ± 0.06 <0,036 ± 0.002 1.2 ± 0.1 0.0036 ± 0.0026 0.0027 ± 0.0015
Sac. R.-BendBr. 09/20/96 0.45gmCap 1/2 0.47 ± 0.10 <0.011 ± 0.006 1.3 ± 0.0 0.0048 ± 0.0015 0.0047 ± 0.0017

Sac. R.-BendBr. 09/20/96 0.45pznCap 2/2 0.40 ± 0.04 <0.006 ± 0.004 1.2 ± 0.1 0.0049 ± 0.0016 0.0045 ± 0.0310

Sac. R.-BendBr. 09/20/96 10kdTan 1/2 0.31 ± 0.12 <0,011 ± 0.002 0.33 ± 0.04 <0.0018 ± 0.0311 <0.0018 ± 0.0007
Sac. R.-BendBr. 09/20D6 10kdTan 2/2 0.35 ± 0.07 <0.011 ± 0,012 0.33 ± 0.02 <0,0018 ± 0.0030 <0.0018 ± 0.0014
Sac. R.-BendBr. 11/22/96 0.40p, mMem 1/2 0.35 ± 0.06 0,012 ± 0,006 2.0 ± 0.0 0.011 ± 0.002 0.0053 ± 0.0013
Sac. R.-BendBr. 11/22/96 0.40pmMem 2/2 0.30 ± 0.07 0.0098 ± 0,0023 2.0 ± 0.1 0.011 ± 0.005 0.0077 ± 0.0012
Sac. R.-BendBr. 11/22/96 0.45pmCap 1/2 0.29 ± 0.10 0.018 ± 0,011 1,8 ± 0.1 0,010 ± 0.002 0.0058 ± 0.0300
Sac.R.-BendBr. 11/22/96 0.45~mCap 2/2 0.27 ± 0.07 0.013 ± 0,004 1,8 ± 0.1 0.0094 ± 0.0308 0.0361 ± 0.0020

Sac. R.-BendBr. 11/22/96 10kdTan 1/2 <0.12 ± 0.04 <0.009 ± 0.003 0.57 ± 0.04 <0.002 ± 0.031 0.0014 ± 0.0004
Sac. R.-BendBr. 11/22/96 10kdTan 2/2 0.20 ± 0.1l <0.009 ± 0,007 0.63 ± 0.02 <0.002 ± 0.031 <0.0313 ± 0.0312
Sac. R.-BendBr. 12/12/96 0.40pmMem 1/2 0.38 ± 0.02 <0.037 ± 0,005 3.0 ± 0.1 0.0067 ± 0.0005 0.0371 ± 0.0009
Sac. R.-BendBr. 12/12/96 0.40pa-nMem 2/2 0.47 ± 0.05 <0.037 ± 0,005 3.0 ± 0.1 0.0351 ± 0.0312 0,0356 ± 0.0310
Sac.R.-BendBr. 12/12/96 0.45p~nCap 1/2 0.44 ± 0.06 <0.037 ± 0,009 3.2 ± 0.I 0.0373 ± 0.0311 0,0024 ± 0.0310
Sac. R.-BendBr. 12/12/96 0.45~raCap 2/2 0.27 ± 0.03 <0,037 ± 0,033 4.4 ± 0.0 0.0098 ± 0.0312 0.0372 ± 0.0007

Sac.R.-BendBr. 12/12/96 10kdTan 1/2 0.21 ± 0.04 <0,037 ± 0.003 0.84 ± 0.04 <0.033 ± 0.031 <0.0019 ± 0.0322
Sac.R.-BendBr. 12/12/96 10kdTan 2/2 0.20 ± 0.03 <0.037 ± 0,006 0.87 ± 0.01 <0.033 ± 0.033 0.0325 ± 0.0016
Sac, R.--BendBr. 01/03/97 0.40panMem 1/2 0.54 ± 0.08 0.054 ± 0,006 2.0 ± 0.0 0.017 ± 0.031 0.0385 ± 0,0008
Sac. R.-BendBr. 01/03/97 0.40panMem 2/2 0.34 ± 0.03 0.016 ± 0,004 1.8 ± 0.0 0.0377 ± 0.0018 0.0352 ± 0.0319
Sac. R.-BendBr. 01/03/97 0.45grnCap 1/2 0.37 ± 0.05 0.032 ± 0,032 3.6 ± 0.0 0.013 ± 0.030 0.0083 ± 0.0003

Sac. R.-BendBr. 01/03/97 0.45 p-ra Cap 2/2 0.33 ± 0.01 0.036 ± 0.001 2.1 ± 0.I 0.011 ± 0.004 0.0063 ± 0.0311



Table A4-1. Concentrations of major cations and trace elements in filtered water samples--Continued
Chromium Cobalt Copper Dysprosium Erbium

Date Filter Split (pglL) (pg/L) (pg/L| (pg/L) (pg/L)Site (mm/dd/yy) repli~te ICP--MS ICP-MS ICP-MS ICP--MS ICP-MS

Sac. R.-BendBr, 01/03/97 10kdTan 1/2 0.26 ± 0.04 <0.006 ± 0.003 1.0 ± 0.0 0.0040 ± 0,0016 0.0044 + 0.0012

Sac. R.-BendBr. 01103/97 10kdTan 2/2 0.24 ± 0.06 0.0083 ± 0,0030 1.0 ± 0.0 0.0037 ± 0.0007 0.0040 ± 0.0008
Sac. R.-BendBr. 05/30/97 0.40pattMem 1/2 0.45 ± 0.07 0.022 ± 0.1201 1.3 ± 0.0 0.0062 ± 0.0007 0.0031 ± 0,0004

Sac, R.-BendBr. 05/30/97 0.40p, mMem 2/2 0.55 ± 0.10 0.016 ± 0.004 1.2 ± 0.0 0.0057 ± 0.0017 0.0031 ± 0,0002
Sac.R.-BendBr. 05/30/97 0.45pmCap 1/2 0.40 ± 0.04 0.017 ± 0.003 1.5 ± 0.1 0.0053 ± 0.0009 0.0049 ± 0.0039
Sac. R.-BendBr. 05/30D7 0.45 pmCap 2/2 0.36 ± 0.06 0,019 ± 0.002 1,7 ± 0.0 0.0049 ± 0.0(106 0.0039 ± 0,0012

Sac. R.-Bend Br. 05/30/97 10 kd Tan 1/2 0.23 ± 0.04 0.0098 ± 0.0027 0.57 ± 0.02 < 0.002 ± 0.001 < 0.002 ± 0.000
Sac.R.-BendBr. 05/30/97 10kdTan 2/2 0.27 ± 0.08 0,010 ± 0.003 0.58 ± 0.07 <0.002 ± 0.002 <0.002 ± 0.001
Sac. R.-Colusa 07/16/96 0.40gmMem 1/2 0.35 ± 0.03 <0.004 ± 0.002 1.3 ± 0.0 0.0036 ± 0.0002 0.0025 ± 0.0007

Sac. R.-Colusa 07/16/96 0.40)unMem 2/2 0.35 ± 0.01 0.0054 ± 0.0021 1.4 ± 0.0 0.0048 ± 0.0011 0.0030 ± 0,0001
Sac. R.-Colusa 07/16/96 0.45gmCap Ill 0.59 ± 0.33 <0.005 ± 0.002 1.8 ± 0.0 0.0051 ± 0.0028 0.0063 ± 0.0003

Sac. R.-Colusa 07/16/96 10kdTan 1/2 -- ±- -- ±- -- ±- -- ±- -- ±-
Sac. R.-Colusa 07/16/96 10kdTan 2/2 -- ± -- -- ±- -- ±- -- ±- -- ± --
Sac. R.-Colusa 09/25/96 0.40tunMem 1/2 0.52 ± 0.16 0.011 ± 0.005 1.2 ± 0.0 0.0030 ± 0.0006 <0.0018 ± 0.0(105
Sac, R.-Colusa 09/25/96 0.40p~mMem 2/2 0.33 ± 0.15 0,015 ± 0.003 1.2 ± 0.1 <0.0018 ± 0.0017 <0.0018 ± 0.0000
Sac. R.-Colusa 09/25/96 0.45gmCap 1/2 0.47 ± 0.14 0.013 ± 0.004 1.5 ± 0.0 0.0022 ± 0.0015 0.0033 ± 0.0021
Sac.R.-Colusa 09/25/96 0.45pxnCap 2/2 0.39 ± 0.03 0.0084 ± 0.0106 1.3 ± 0.0 0.0042 ± 0.0005 0.0025 ± 0.0005

Sac. R.-Colusa 09/25/96 10kdTan 1/2 0.41 ± 0.15 <0,011 ± 0.007 0.54 ± 0.01 <0.0018 ± 0.0016 <0.0018 ± 0.0001
Sac.R.-Colusa 09/25/96 10kdTan 2/2 0.34 ± 0.11 <0.011 ± 0.006 0.54 ± 0.03 <0.0018 ± 0.0010 <0.0018 ± 0.0003
Sac.R.-Colusa 11/13/96 0.40gmMem 1/2 0.25 ± 0.04 0,016 ± 0.002 1.4 ± 0.0 0,0023 ± 0.0004 0.0022 ± 0.0001
Sac. R.-Colusa 11/13/96 0.401amMem 2/2 0.29 ± 0.11 0,018 ± 0.002 1.3 ± 0.0 <0.002 ± 0.001 <0.0013 ± 0.0004

Sac, R.-Colusa 11/13/96 0.451Ltm Cap 1/2 0.30 ± 0.04 0.015 ± 0.001 1.3 ± 0.1 <0,002 ± 0.001 <0.0013 ± 0.0003
Sac. R.-Colusa 11/13/96 0.45pmCap 2/2 0.31 ± 0.17 0.0096 ± 0.0040 1.3 ± 0.0 0.0040 ± 0.0015 0.0013 ± 0.0019

Sac.R.-Colusa 11/13/96 10kdTan 1/2 0.20 ± 0.02 <0.009 ± 0.005 0.57 ± 0.05 <0.002 ± 0.000 <0.0013 ± 0.0004
Sac.R.--Colusa 11/13/96 10kdTan 2/2 0.16 ± 0.04 <0.009 ± 0.002 0.62 ± 0.03 <0.002 ± 0.001 0.0014 ± 0.0009
Sac. R.-Colusa 12/16/96 0.401amMem 1/2 0.39 ± 0.05 <0.007 ± 0.005 1.9 ± 0.0 0.0049 ± 0.0014 0.0051 ± 0.0023
Sac.R.--Colusa 12/16/96 0.401unMem 2/2 0.36 ± 0.08 <0,007 ± 0.002 2.0 ± 0,1 0.0054 ± 0.0019 0.0063 ± 0.0026
Sac. R.--Colusa 12/16/96 0.45gmCap 1/2 0.37 ± 0.05 0,021 ± 0.000 3.9 ± 0.2 0.0070 ± 0.0006 0.0051 ± 0.0005

Sac.R.-Colusa 12/16/96 0.45gmCap 2/2 0.53 ± 0.12 0.023 ± 0.000 2.1 ± 0.1 0,0063 ± 0.0023 0.0046 ± 0.0018

Sac. R.-Colusa 12/16/96 10kdTan 1/2 0.19 ± 0.02 <0.009 ± 0.003 0.53 ± 0.03 0.0017 ± 0.0013 <0.002 ± 0.001
Sac. R.--Colusa 12/16/96 10kdTan 2/2 0.26 ± 0.03 <0.007 ± 0.007 0.61 ± 0,05 <0.003 ± 0.002 <0.0019 ± 0.0012
Sac. lL-Colusa 01/04/97 0.40lunMem 1/2 0.27 ± 0.06 0.017 ± 0.004 1.7 ± 0.0 0.0098 ± 0.0011 0.0077 ± 0.0033

Sac. R.--Colusa 01/04/97 0.40gmMem 2/2 0,27 ± 0.07 0,023 ± 0.008 1.9 ± 0.1 0.010 ± 0.002 0.0078 ± 0.0019



Table A4-1. Concentrations of major cations and trace elements in filtered water samples--Continued

Chromium Cobalt Copper Dysprosium Erbium
Date Rlter Split (p01L) (polL) (polL) (POLL) (polL)Site (mm/dd/yy) replicate ICP--MS ICP-MS ICP.-MS ICP-MS ICP--MS

Sac. R.-Colusa 01104/97 0.45~’nCap 1/2 0.30 ± 0.03 0.044 ± 0.004 2.5 ± 0.1 0.014 ± 0.002 0.010 ± 0.002

Sac. R.-Colusa 01/04/97 0.45pmCap 2/2 0.28 ± 0.01 0.044 ± 0.006 1.8 ± 0.0 0.012 ± 0.001 0.0089 ± 0.0022

Sac. R.-Colusa 01/04D7 10kdTan 1/2 0.29 ± 0.06 0.024 ± 0.007 1.4 ± 0.0 0.0066 ± 0.0006 0.0059 ± 0.0001

Sac. R.--Colusa 01/04/97 10kdTan 2/2 0.26 ± 0.08 0.023 ± 0.OM 1.4 ± 0.0 0.0081 ± 0.0033 0.0041 ± 0.0010
Sac. R.--Colusa 06/0307 0.40p.mMem 1/2 0.42 ± 0.04 0.020 ± 0.004 1.3 ± 0.0 0.0041 ± 0.0012 0.0033 ± 0.0006

Sac. R.-Colusa 06/03/97 0.40panMem 2/2 0.50 ± 0.06 0.032 ± 0.006 1.3 ± 0.0 0.0065 ± 0.0023 0.0048 ± 0.0012

Sac. R.-Colusa 06/03/97 0.45~tmCap 1/2 0.42 ± 0.03 0,016 ± 0.003 1.6 ± 0.0 0.0034 ± 0.0010 0.0029 ± 0.0002

Sac. R.-Colusa 06/03/97 0.45panCap 2/2 0.33 ± 0.05 0.012 ± 0.003 1.3 ± 0.0 0.0032 ± 0.0020 0.0018 ± 0.0008

Sac. R.-Colusa 06/03/97 10 kd Tan 1/2 0.25 ± 0.08 < 0.005 ± 0.001 0.72 ± 0.03 < 0.002 ± 0.001 < 0.002 ± 0.000

Sac.R.-Colusa 06/03/97 10kdTan 2/2 0.26 ± 0.11 0.0059 ± 0.0019 0.83 ± 0.08 <0.002 ± 0.001 <0.002 ± 0.001

Sac. R.-Verona 07/18/96 0.40wnMem 1/2 0.46 ± 0.30 <0.005 ± 0.002 1.2 ± 0,1 0.0038 ± 0.0011 <0.002 ± 0.002

Sac. R.-Verona 07/18/96 0.40wnMem 2/2 0.36 ± 0.09 0.023 ± 0.002 1.2 ± 0.0 0.0044 ± 0.0008 0.0039 ± 0,0002

Sac. R.-Verona 07/18/96 0.451j-rn Cap 1/2 0.24 ± 0.03 0.0054 ± 0.0014 1.3 ± 0.1 0.0061 ± 0.0001 0.0024 ± 0.0002

Sac.R,-Verona 07/18/96 0.45~mCap 2/2 0.27 ± 0.01 0.0062 ± 0.0026 1.1 ± 0.0 0.13041 ± 0.0003 0.0026 ± 0.0014

Sac. R.-Verona 07/18/96 10kdTan 1/3 <0.12 ± 0.00 <0.004 ± 0.003 0.79 ± 0.01 0.0026 ± 0.0002 <0.0011 ± 0.0003

Sac. R.-Verona 07/18/96 10kdTan 2/3 0.20 ± 0.06 0.0055 ± 0.0017 0.75 ± 0.05 0.0021 ± 0.0001 0.0017 ± 0.0005

Sac. R.-Verona 07/18/96 10kdTan 3/3 -- ± -- -- ± -- -- ± -- -- ±- -- ± --
Sac. R.-Verona 09/26/96 0.40panMem 1/2 0.40 ± 0.19 0.024 ± 0.008 1.3 ± 0.0 0.0082 ± 0.0017 0.0022 ± 0.0008

Sac. R.-Verona 09126/96 0.40panMem 2/2 0.41 ± 0.05 0.0089 ± 0.0005 1.2 ± 0.0 0.0032 ± 0.0010 <0.0015 ± 0.0005

Sac.R.-Verona 09/26/96 0.45panCap 1/2 0.35 ± 0.14 0.0069 ± 0.0081 1.4 ± 0.0 0.0039 ± 0.0010 0.0031 ± 0.0027

Sac. R.-Verona 09/26/96 0.45gmCap 2/2 0.24 ± 0.03 <0.006 ± 0.011 1.3 ± 0.1 0.0030 ± 0.0019 0.0024 ± 0.0008

Sac. R.-Verona 09/26/96 10kdTan 1/2 0.25 ± 0.08 <0.011 ± 0.002 0.61 ± 0.01 0.0019 ± 0.0009 <0.0018 ± 0.0005

Sac. R.-Verona 09/26/96 10kdTan 2/2 0.32 ± 0.09 <0.011 ± 0.004 0.61 ± 0.03 <0.0018 ± 0.0021 <0.0018 ± 0.0009

Sac. R.-Verona 11/14/96 0.401tanMem 1/1 -- ± -- -- ± -- -- ±- -- ±- -- ±-
Sac. R.-Verona 11/14/96 0.45tmaCap 1/2 <0.12 ± 0.05 0.027 ± 0.003 1.3 ± 0.0 0.0071 ± 0.0023 0.0039 ± 0.0011

Sac. R.-Verona 11/14/96 0.45tunCap 2/2 <0.12 ± 0.01 0.028 ± 0.008 1.4 ± 0.0 0.0063 ± 0.0007 0.0025 ± 0.0014

Sac, R.-Verona 11/14/96 10kdTan 1/1 -- ± -- -- ± -- -- ± -- -- ±- -- ± --
Sac. R.-Verona 12/18/96 0.40pmMem 1/2 0.23 ± 0.06 0.026 ± 0.005 1.5 ± 0.0 0,0078 ± 0.0005 0.0050 ± 0.0005

Sac.R.-Verona 12/18/96 0.40pxnMem 2/2 0.28 ± 0.08 0.024 ± 0.010 1.5 ± 0.1 0.0072 ± 0.0018 0.0048 ± 0.0021

Sac. R.-Verona 12/18/96 0.45gmCap 1/2 0.27 ± 0.06 0.022 ± 0.002 1.3 ± 0.0 0.0051 ± 0.0024 0.0020 ± 0.0011

Sac. R.-Verona 12/18/96 0.45pmCap 2/2 0.26 ± 0.07 0.027 ± 0.013 1.3 ± 0.1 0.0069 ± 0.0047 0.0062 ± 0.0003

Sac. R.-Verona t2/18/96 10kdTan 1/2 0.25 ± 0.08 0.017 ± 0.006 0.83 ± 0.12 0.0035 ± 0.0024 0.0034 ± 0.0012

Sac. R.-Verona 12/18/96 10kdTan 2/2 0.24 ± 0.05 0.014 ± 0.005 0.81 ± 0.03 <0.003 ± 0.002 0.0031 ± 0.0007



Table A4-1. Concentrations of major cations and trace elements in filtered water samples--Continued

Chromium Col~lt Copper Dysprosium Erbium
Date Riter Split (pg/L) (pg/L) (pg/L) (pg/L) (pg/L)Site (mm/dd/w) repli~te

ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS

Sac. R.-Yerona 06/04/97 0,40ktmMem 1/2 0.34 ± 0,08 0.0ll ± 0.005 1.3 + 0,0 0.0033 ± 0.0008 0,0027 ± 0.0004
Sac. R.-Verona 06/04/97 0.40p, mMem 2/2 0.27 ± 0.07 0.0074 ± 0,0026 1.3 ± 0.0 <0.002 ± 0,031 <0.002 ± 0.001
Sac.R.-Verona 06/04/97 0.45~rnCap 1/2 0.26 ± 0.01 0.011 ± 0.004 1.8 ± 0.1 0.0027 ± 0.0018 0,0318 ± 0.0008
Sac. R.-Verona 06/04/97 0.45tamCap 2/2 0.42 ± 0.20 0.012 ± 0.006 1.3 ± 0.0 0.0026 ± 0.0012 0.0021 ± 0.0004
Sac. R.-Verona 06/04/97 10kdTan 1/2 0.15 ± 0.18 <0,005 ± 0,003 0.56 ± 0.03 <0.002 ± 0.031 <0.002 ± 0.031
Sac. R.-Verona 06/04/97 10kdTan 2/2 <0.1 ± 0.1l <0.035 ± 0.003 0.59 ± 0.03 <0.002 ± 0.002 <0,002 ± 0.031
Sac. R.-Freeport 07/17/96 0.40panMem 1/2 0.15 ± 0.03 0.0059 ± 0.0310 1.1 ± 0.0 0.0035 ± 0.0003 0.0028 ± 0.0009
Sac. R.-Freeport 07/17/96 0.40tj-rnMem 2/2 0.13 ± 0.01 <0.004 ± 0.002 1.0 ± 0.0 0.0034 ± 0.0016 0.0018 ± 0.0007
Sac. R.-Freeport 07/17/96 0.45 pmCap 1/2 <0.2 ± 0.38 <0.005 ± 0.006 1.3 ± 0.0 0.0045 + 0.0003 0.0049 ± 0.0007
Sac. R.-Fre~port 07/17/96 0.45pmCap 2/2 0.13 ± 0.02 <0.004 ± 0.003 1.1 ± 0.0 0.0052 ± 0.0004 0,0021 ± 0.0030
Sac. R.-Freeport 07/17/96 10kdTan 1/3 <0.11 ± 0.05 0.0053 ± 0.0012 0.79 ± 0.02 0,00099 ± 0.00048 0.0311 ± 0.0002
Sac. R.-Freeport 07/17/96 10kdTan 2/3 0.34 ± 0.06 0.0099 ± 0.0013 0.81 ± 0.02 0.0015 ± 0.0002 <0.0311 ± 0.0002

I~ Sac. R.-Freeport 07/17/96 10kdTan 3/3 -- ±- -- ± -- -- ± -- -- ±- -- ±-
Sac. R.-Freeport 09/24/96 0.40 pan Mere 1/2 0.33 ± 0.09 < 0.011 ± 0.008 1.2 ± 0.0 0.0032 ± 0.0011 0.0039 ± 0.0006

I Sac. R.-Freeport 09/24/96 0.40txmMem 2/2 0.35 ± 0.15 <0.011 ± 0.005 1.2 ± 0.1 <0.0018 ± 0.0008 <0.0018 ± 0.0301.
¯ -~ Sac. R.-Freeport 09/24/96 0.451amCap 1/2 0.57 ± 0.11 0,0ll ± 0.007 1.3 ± 0.0 <0.003 + 0.031 <0.003 ± 0.031

~ Sac, R.-Freeport 09/24/96 0.45praCap 2/2 0.31 ± 0.11 <0.011 ± 0.006 1.2 ± 0.0 0.0048 ± 0.0024 <0.0018 ± 0,0037

�~O
Sac. R.-Freeport 09/24/96 10kdTan 1/2 <0.17 ± 0.06 <0.006 ± 0.005 0.45 ± 0.04 <0,0318 ± 0.0013 <0.00t5 ± 0.0004
Sac. R.-Freeport 09/24/96 10kdTan 2/2 0.46 ± 0.13 0.0092 ± 0.0055 0.45 ± 0.03 <0.003 ± 0.002 <0.003 ± 0.031

~. Sac. R.-Freeport 11/12/96 0.40ktmMem 1/2 0.12 ± 0.05 0.014 ± 0.004 1.2 ± 0.0 0.0028 ± 0.0007 0.0028 ± 0.0024

"~1 Sac.R.-Freeport 11/12/96 0.40btmMem 2/2 0.14 ± 0.03 0.012 ± 0.007 1.2 ± 0.1 0.0027 ± 0.0037 0,0025 ± 0.0021
Sac. R.-Freeport 11/12/96 0.45’ ttm Cap 1/2 0.14 ± 0.04 0.013 ± 0.031 1.2 ± 0.0 <0.002 ± 0,031 <0.0013 ± 0.0031
Sac. R.-Freeport 11/12/96 0.451amCap 2/2 0.15 ± 0.08 <0,009 ± 0.032 1.1 ± 0.1 0.0041 ± 0.0004 <0.0013 ± 0.0017
Sac. R.-Freeport 11/12/96 10kdTan 1/2 <0.12 ± 0.02 <0.009 ± 0.005 0.38 ± 0.01 <0.002 ± 0.031 <0,0013 ± 0.O311
Sac. R.-Freeport 11/12/96 10kdTan 2/2 0.12 ± 0.10 <0.009 ± 0.004 0.34 ± 0.01 <0.002 ± 0.003 <0.0313 ± 0.0006
Sac. R,-Freeport 12/17/96 0.401xmMera 1/2 0.23 ± 0.05 0.019 ± 0.004 1.5 ± 0.0 0.0075 ± 0.0026 0.0065 ± 0.0311
Sac. R.-Freeport 12/17/96 0.40JxraMem 2/2 0.21 ± 0,07 0.018 ± 0.006 1.5 ± 0.0 0.0058 ± 0.0022 0.0074 ± 0.0038
Sac. R.-Freeport 12/17/96 0.45pmCap 1/2 0.25 ± 0.07 0.033 ± 0.006 1.3 ± 0.0 0.0077 ± 0.0316 0.0370 ± 0.0315
Sac. R.-Freeport 12/17/96 0.45tunCap 2/2 0.23 ± 0.08 0.029 ± 0.008 1.3 ± 0.0 0.0069 ± 0.0312 0.0062 ± 0.0321
Sac.R.-Freeport 12/17/96 10kdTan 112 0.16 ± 0.05 0.019 ± 0.004 0.76 ± 0.03 0.0037 ± 0.19019 0.13025 ± 0.0005
Sac. R.-Freeport 12/17/96 10kdTan 2/2 0.15 ± 0.02 0.019 ± 0.033 0.82 ± 0.08 <0,003 ± 0.032 0.0041 ± 0.0322

.~ Sac. R.-Freeport 01/06/97 0,40panMem 1/2 0.19 ± 0.04 0.053 ± 0.002 1.0 ± 0.1 0.013 ± 0.003 0.012 ± 0.031
~ Sac. R.-Freeport 01/06D7 0.40 pan Mera 2/2 0.20 ± 0,06 0.046 ± 0.002 1.0 ± 0.0 0.017 ± 0.002 0.011 ± 0.030



Table A4-1. Concentrations of major cations and trace elements in filtered water samples--Continued

Chromium Cobalt Copper Dysprosium Erbium
Date Filter Split (pg/L) (pg/L) (pg/L) (pg/L) (pg/L)Site (mm/dd/yy) replicate ICP--MS ICP-MS ICP-MS ICP-MS ICP-MS

Sac. R.-Freeport 01106/97 0.451amCap 1/2 0.20 ± 0.05 0.059 ± 0.003 1.8 ± 0.1 0.018 ± 0.001 0.013 ± 0.004
Sac. R.-Freeport 01106/97 0.45panCap 2/2 0.18 ± 0.04 0.058 ± 0.001 1.1 ± 0.0 0.020 ± 0.002 0.014 ± 0.002

Sac. R.-Freeport 01/06/97 10kdTan 1/2 0.17 ± 0.15 0.031 ± 0.003 2.0 ± 0.0 0.0041 ± 0.00(~ 0.0034 ± 0.0013
Sac.R.-Freeport 01/06/97 10kdTan 2/2 0.11 ± 0.05 0.029 ± 0.002 0.49 ± 0.04 0.0042 ± 0.0017 0.0029 ± 0.0015
Sac.R.-Freeport 06/05/97 0.40p, mMem 1/2 0.16 ± 0.08 0.013 ± 0.003 1.2 ± 0.0 <0.002 ± 0.001 <0.002 ± 0.001
Sac.R.-Freeport 06/05/97 0.40p_mMem 2/2 0.14 ± 0.10 0.013 ± 0.003 1.2 ± 0.0 <0.002 ± 0.002 <0.002 ± 0.002
Sac. R.-Freeport 06/05/97 0.45p, mCap 1/2 0.15 ± 0.09 0.015 ± 0.003 1.2 ± 0.0 0.0026 ± 0.0004 0.0026 ± 0.0011

Sac. R.-Freeport 06/05/97 0.45txmCap 2/2 0.27 ± 0.13 0.016 ± 0.005 1.2 ± 0.0 0.0037 ± 0.0019 0.0036 ± 0.0025

06/05/97 10kdTan 1/2 <0.1 ± 0.13 0.0054 ± 0.0033 0.51 ± 0.02 <0.002 ± 0.002 <0.002 ± 0.000Sac. R.-Freeport
Sac. R.-Freeport 06/05/97 10kdTan 2/2 <0.1 ± 0.00 0.0052 ± 0.0018 0.49 ± 0.04 <0.002 ± 0.002 <0.002 ± 0.001
Sac. R.-Freeport, dup 06/05/97 0.401amMem 1/2 0.27 ± 0.11 0.019 ± 0.004 1.2 ± 0.1 0.0049 ± 0.0006 0.0026 ± 0.0014

Sac. R.-Freeport, dup 06/05/97 0.401amMem 2/2 0.30 ± 0.09 0.023 ± 0.005 1.2 ± 0.1 0.0048 ± 0.0004 0.0025 ± 0.0020

Sac. R.-Freeport, dup 06/05/97 0.45panCap 1/2 <0.2 ± 0.14 0.010 ± 0.002 1.1 ± 0.0 0.0059 ± 0.0012 0.0026 ± 0.0024
Sac. R.-Freeport, dup 06/05/97 0.45panCap 2/2 0.33 ± 0.19 0.016 ± 0.002 1.1 ± 0.0 0.004~ ± 0.0018 0.0032 ± 0.0007

Sac. R.-Freeport, dup 06/05/97 10kdTan 1/2 <0.2 ± 0.12 <0.003 ± 0.004 0.39 ± 0.05 0.0019 ± 0.0017 <0.002 ± 0.002

Sac, R.-Freeport, dup 06/05/97 10 kd Tan 2/2 < 0.2 ± 0.26 0.0053 ± 0.0030 0.41 ± 0.03 < 0.002 ± 0.001 < 0.002 ± 0.001
FlatCr. 12/11/96 0.40[tLmMem 1/2 0.14 ± 0.06 0.26 ± 0.00 5.8 ± 0.2 0.044 ± 0.002 0.033 ± 0.000

FlatCr. 12/11/96 0.401~tnMem 2/2 0.13 ± 0.05 0.25 ± 0.00 5.7 ± 0.2 0.040 ± 0.000 0.033 ± 0.007
FlatCr. 12/11/96 0.45panCap 1/2 0.12 ± 0.04 0.23 ± 0.00 4.7 ± 0.3 0.031 ± 0.002 0.020 ± 0.002

FlatCr. 12/11/96 0.45p~aCap 2/2 0.097 ± 0.036 0.22 ± 0.00 4.6 ± 0.2 0.030 ± 0.000 0.025 ± 0.002

FlatCr. 12/11/96 10kdTan 1/2 <0.05 ± 0.05 0.18 ± 0.02 3.0 ± 0.1 0.020 ± 0.006 0.0098 ± 0.0024
FlatCr. 12/11/96 10kdTan 2/2 0.065 ± 0,021 0.18 ± 0.00 3.0 ± 0.1 0.015 ± 0.002 0.013 ± 0.003
Fiat Cr. 05/29/97 0.40tlmMem 1/2 <0.05 ± 0.06 0.36 ± 0.01 1.5 ± 0.0 0.028 ± 0.002 0.022 ± 0.002

Flat Cr. 05/29/97 0.40p.mMem 2/2 <0.05 ± 0.03 0.37 ± 0.01 1.4 ± 0.0 0.027 ± 0.004 0.024 ± 0.003

Flat Cr. 05/29/97 0.45mmCap 1/2 <0.05 ± 0.05 0.36 ± 0.01 0.79 ± 0.03 0.025 ± 0.003 0.020 ± 0.001
Flat Cr. 05/29/97 0.45panCap 2/2 <0.05 ± 0.05 0.36 ± 0.01 1.2 ± 0.0 0.023 ± 0.002 0.019 ± 0.002

Flat Cr. 05/29/97 10kdTan 1/2 <0.05 ± 0,04 0.32 ± 0.01 0.44 ± 0.03 0.0075 ± 0.0015 0.0052 ± 0.0016

FlatCr. 05/29/97 10kdTan 2/2 <0.05 ± 0.03 0.33 ± 0.01 0.47 ± 0.02 0.0079 ± 0.0029 0.0060 ± 0.0019
SpringCr.-Weir 12/11/96 0.401xmMem 1/2 0.19 ± 0.04 4.7 ± 0.1 426 ± 23 2.2 ± 0.0 1.2 ± 0.0
SpringCr.-Weir 12/11/96 0.40btmMem 2/2 0.15 ± 0.07 4.5 ± 0.0 454 ± 24 2.3 ± 0.0 1.2 ± 0.0
SpringCr.-Weir 12/11/96 0.45 !.tm Cap 1/2 0.24 ± 0.04 4.5 ± 0.0 470 ± 9 2.2 ± 0.1 1.1 ± 0.0
SpringCr.-Weir 12/11/96 0.451amCap 2/2 0.18 ± 0.08 4.6 ± 0.0 452 ± 20 2.1 ± 0.0 1.1 ± 0.0

SpringCr.-Weir 12/11/96 10kdTan 1/2 0.25 ± 0.06 4.5 ± 0.1 429 ± 30 2.0 ± 0.0 1.2 ± 0.0



Table A4-1. Concentrations of major cations and trace elements in filtered water samples--Continued

Chromium Cobalt Copper Dyspro~iurn Erbium
Date Rlter Split Ipg/L) (po/L) (polL) (polL) (polL)Site        (mm/dd/yy)                replicate       ICP-#,IS            ICP-MS            ICP-MS           ICP--MS             ICP-MS

SpringCr,-Weir 12/11/96 10kdTan 2/2 0.26 ± 0.04 4.5 ± 0.0 429 ± 32 2.2 ± 0.1 1.1 ± 0.0
SpringCr.-Weir 05/28/97 0.40grnMem 1/2 <0.2 ± 0.07 13 ± 1 476 ± 17 3.3 ± 0.0 1.9 ± 0.0
SpringCr.-Weir 05/28/97 0.40gmMem 2/2 <0.2 ± 0.06 13 ± 1 496 ± 16 3.4 ± 0.0 1.9 ± 0.0
Spring Cr.-Weir 05/28/97 0.45gunCap 1/2 <0.2 ± 0.04 12 ± 1 464 ± 21 3.3 ± 0.0 1.8 ± 0.1
SpringCr.-Weir 05/28/97 0.45gmCap 2/2 <0.2 ± 0.06 13 ± 0 471 ± 17 3.3 ± 0.0 1.8 ± 0.0
SpringCr.sWeir 05/28/97 10kdTan 1/2 0.29 ± 0.14 13 ± 1 456 ± 45 3.3 ± 0.0 1.8 ± 0.0
Spring Cr.-Weir 05/28/97 10kdTan 2/2 0.31 ± 0.12 13 ± 0 451 ± 25 3.3 ± 0.0 1.8 ± 0.0
Spring Cr.-Road 01/02/97 0.40pmMem 1/2 0.49 ± 0.04 6.9 ± 0.0 572 ± 23 1.3 ± 0.0 0.75 ± 0.06
SpringCr.-Road 01/02/97 0.40pmMem 2/2 0.50 ± 0.04 7.1 ± 0.0 563 ± 23 1.4 ± 0.1 0.77 ± 0.01
Spring Cr.-Road 01/02/97 0,45p, mCap 1/2 0.53 ± 0.06 6.9 ± 0.2 549 ± 5 1.5 ± 0.0 0.75 ± 0.00
SpringCr.-Road 01/02/97 0.451amCap 2/2 0.58 ± 0.08 7.0 + 0.0 556 ± 9 1.4 ± 0.1 0.75 ± 0.00
SpringCr.-Road 01/02/97 10kdTan 1/2 0.51 ± 0.06 6.9 ± 0.1 535 ± 6 1.3 ± 0.1 0.65 ± 0.03
SpringCr.-Road 01/02/97 10kdTan 2/2 0.60 ± 0.09 6.5 ± 0.0 522 ± 17 1.3 ± 0.1 0.70 ± 0.02
Whiskeytown 12/11/96 0.40tamMem 1/2 0.48 ± 0.07 <0.007 ± 0.002 0.86 ± 0.02 0.0053 ± 0.0024 0.0057 ± 0,0014
Whiskeytown 12/11/96 0.40gmMem 2/2 0.41 ± 0.08 <0.007 ± 0.007 0.90 ± 0.03 0.0073 ± 0,0015 0.0054 ± 0.0020
Whiskeytown 12/11/96 0.45gmCap 1/2 0.46 ± 0.03 <0,007 ± 0.005 0.94 ± 0.05 0.0053 ± 0.0009 0.0048 ± 0.0009
Whiskeytown 12/11/96 0.45gmCap 2/2 0.48 ± 0.02 <0.007 ± 0.004 1.1 ± 0.0 0.0088 ± 0.0047 0.0024 ± 0.0011
Whiskeytown 12/11/96 101alTan 1/2 0.41 ± 0.01 <0.009 ± 0.001 0.70 ± 0.02 0.0025 ± 0.0022 0.0024 ± 0.0022
Whiskeytown 12/11/96 10kdTan 2/2 0.36 ± 0.03 <0.007 ± 0,004 0.59 ± 0.05 <0.003 ± 0.001 <0.0019 ± 0.0008
Whiskeytown 05/29/97 0.40pmMem 1/2 0.58 ± 0.05 0.016 ± 0,005 0.86 ± 0.05 0.0052 ± 0.0030 0.0050 ± 0.0033
Whiskeytown 05/29/97 0.40gmMem 2/2 0.88 ± 0,03 0.040 ± 0.003 0.86 ± 0.04 0.0058 ± 0.0012 0.0036 ± 0,0019
Whiskeytown 05/29/97 0.451maCap 1/2 0.57 ± 0.08 0.012 ± 0.002 0.90 ± 0.02 0.0058 ± 0.0008 0.0053 ± 0.0028
Whiskeytown 05/29/97 0.45~raCap 2/2 0.51 ± 0.04 0.016 ± 0.004 1.5 ± 0.1 0.0046 ± 0.0009 0.0028 ± 0.19005
Whiskeytown 05/29/97 10kdTan 1/2 0.38 ± 0.04 0.0059 ± 0.0006 0.39 ± 0.01 0.0029 ± 0.0020 <0.002 ± 0.1301
Whiskeytown 05/29/97 10kdTan 2/2 0.37 ± 0.05 0.0039 ± 0.0014 0.42 ± 0.04 <0,002 ± 0.001 <0.002 ± 0.001
SpringCr. arm 07/12/96 0.401amMem 1/2 0.43 ± 0.04 <0.004 ± 0.002 0.72 ± 0.01 0.0035 ± 0.0006 0.0036 ± 0.0005
SpringCr. arm 07/12/96 0.40gmMem 2/2 0.37 ± 0.01 0.0067 ± 0,0016 0.63 ± 0.00 0.0051 ± 0.0002 0.0040 ± 0.0002
SpfingCr. arm 07/12/96 0.45p, mCap 1/2 0.67 ± 0.04 <0.005 ± 0.001 1.1 ± 0.0 0.0073 ± 0,0012 <0,002 ± 0.002
SpringCr. arm 07/12/96 0.45gmCap 2/2 0.48 ± 0.22 <0.005 ± 0.002 0.96 ± 0.10 0,0053 ± 0.0011 0.0045 ± 0.0007
Spring Cr. arm 07/12/96 10kclTan 1/3 0.60 ± 0.32 <0,005 ± 0.002 2.5 ± 0.0 0.0038 ± 0.0007 0.0042 ± 0.0005
SpringCr. ann 07112/96 10kdTan 2/3 0.42 ± 0.02 <0,004 ± 0.003 0.43 ± 0.01 0.0025 ± 0.0003 0,0014 ± 0.0007
SpringCr. arm 07/12/96 10kdTan 3/3 m ± _ __ ± _ _ ± __ _ ± _ __ ± _
SpringCr. arm 09/18/96 0,401maMem 1/2 0.67 ± 0.09 0.021 ± 0,002 1.1 ± 0.0 0.010 ± 0.001 0.0054 ± 0.0012
Spri~gCr. arm 09118/96 0,40gmMem 2/2 0.65 ± 0.05 0.017 ± 0.009 1.1 ± 0.0 0.0064 ± 0.0004 0.0078 ± 0.0010



Table A4-1. Concentrations of major cations and trace elements in filtered water samples--Continued

Chromium Cobalt Copper Dysprosmm Erbium
Date Filter Split (pg/L) (pg/L) (pg/L) (pg/L) (pg/L)Site (mm/dd/yy) replicate

ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS

SpringCr. arm 09/18/96 0.45p, mCap 1/2 0.70 ± 0.12 0.013 ± 0.006 1.3 ± 0.0 0.0092 ± 0.0019 0.0029 ± 0.0003
SpfingCr. arm 09/18/96 0.45panCap 2/2 0.64 ± 0.01 0.017 ± 0.003 1.1 ± 0.0 0.011 ± 0.004 0.0084 ± 0.0001

SpringCr, arm 09/18/96 10kdTan 1/2 0.51 ± 0.08 0.013 ± 0.007 0.48 ± 0.03 0.0029 ± 0.0003 0.0025 ± 0.0019
SpfingCr. arm 09/18D6 10kdTan 2/2 0.53 ± 0.04 0.012 ± 0.009 0.48 ± 0.03 0.0028 ± 0.0009 0.0019 ± 0.0016
SpringCr. arm 11/20/96 0.401amMem 1/2 0.45 ± 0.03 0.29 ± 0.01 5.8 ± 0.1 0.036 + 0.005 0.014 ± 0.003
SpringCr. arm 11/20/96 0.40tamMem 2/2 0.33 ± 0.07 0.27 ± 0.01 4.9 ± 0,1 0.025 ± 0.003 0.013 ± 0.002
SpringCr. arm 11/20/96 0.451amCap 1/2 0.40 ± 0.06 0.26 ± 0.00 3.2 ± 0.1 0.028 ± 0,007 0.014 ± 0.001
SpringCr. arm 11/20D6 0.45~nCap 2/2 0.36 ± 0.10 0.27 ± 0.00 3.3 ± 0.l 0.030 ± 0.008 0.014 ± 0.000
SpringCr. arm 11/20D6 10kdTan 1/2 0.38 ± 0.22 0.24 ± 0.00 2.3 ± 0.1 0.0052 ± 0,0008 0.0042 ± 0.0018
SpringCr. arm 11/20/96 10kdTan 2/2 0.26 ± 0.01 0.22 ± 0.01 2.1 ± 0.1 0.0033 ± 0.0022 0.0018 ± 0.0019
SpriagCr. arm 12/11/96 0.40panMem 1/2 0.19 ± 0.01 0.55 ± 0.01 16 ± 0 0.034 ± 0.1301 0.020 ± 0.001
SpringCr. arm 12/11/96 0.401amMera 2/2 0.17 ± 0.01 0.56 ± 0.03 14 ± 0 0.023 ± 0.003 0.015 ± 0.002
SpringCr. arm 12/11/96 0.451xmCap 1/2 0.22 ± 0.06 0.57 ± 0.01 23 ± 0 0.053 ± 0.005 0.028 ± 0.001
Spring Cr. arm 12/11/96 0.45p-reCap 2/2 0.30 ± 0.02 0.57 ± 0.02 23 ± 0 0.057 ± 0.003 0.040 ± 0.001
Spring Cr. arm 12/11/96 10 kd Tan 1/2 0.098 ± 0.076 0.44 ± 0.01 9.1 ± 0.1 0.0075 ± 0.0026 0.0056 ± 0.0036
SpringCr. arm 12/11/96 10kdTan 2/2 0.11 ± 0.01 0.43 ± 0.00 8.9 ± 0.1 0.0069 ± 0.0014 0.0055 ± 0.0015
SpringCr. arm 05128197 0.401amMem 1/2 0.74 ± 0.14 0.068 ± 0.002 1.7 ± 0.1 0.0083 ± 0.0023 0.0054 ± 0.0004
Spring Cr. arm 05128197 0.40panMem 2/2 0.66 ± 0.03 0.058 ± 0.009 1.6 ± 0.0 0.0077 ± 0.0020 0.0069 ± 0.0022
SpringCr. arm 05/28/97 0.45panCap 1/2 0.53 ± 0.06 0.077 ± 0.004 2.1 ± 0.1 0.012 ± 0.003 0.0067 ± 0.0025
Spring Cr.arm 05/28/97 0.45 lunCap 2/2 0.50 ± 0.05 0.070 ± 0.004 1.9 ± 0.0 0.010 ± 0.001 0.0076 ± 0.0013
SpfingCr. arm 05/28/97 10kdTan 1/2 0.34 ± 0.08 0.039 ± 0.004 0.54 ± 0.02 0.0021 ± 0.0006 <0.002 ± 0.001
Spring Cr. arm 05/28/97 10 kd Tan 2/2 0.36 ± 0.08 0.038 ± 0.002 0.53 ± 0.04 < 0.002 ± 0.000 < 0.002 ± 0.000
Colusa Basin Drain 06/06/97 0.40panMem 1/2 <0.2 ± 0.02 0.084 ± 0.004 3.0 ± 0.0 0.011 ± 0.002 0.013 ± 0.002
Colusa Basin Drain 06/06/97 0.40 pan Mera 2/2 <0.2 ± 0.08 0.081 ± 0.007 3.0 ± 0.1 0.011 ± 0.003 0.014 ± 0.000
Colusa Basin Drain 06/06/97 0.451amCap 1/2 <0.2 ± 0.35 0.15 ± 0.01 2.8 ± 0.0 0.0097 ± 0.0006 0.011 ± 0.002
Colusa Basin Drain 06/06/97 0.45panCap 2/2 <0.2 ± 0.15 0.15 ± 0.01 2.7 ± 0.1 0.012 ± 0.003 0.012 ± 0,002

Colusa Basin Drain 06/06/97 10kdTan 1/2 <0.2 ± 0.11 0.036 ± 0.002 1.3 ± 0.0 0.0082 ± 0.0018 0.0097 ± 0.0021
Colusa Basin Drain 06/06/97 10kdTan 2/2 <0.2 ± 0.17 0.036 ± 0.003 1.3 ± 0.1 0.0080 ± 0.0025 0.0097 ± 0.0029
YoloBypass 01/07/97 0.40tunMem 1/2 0.30 ± 0.09 0.055 ± 0.004 1.7 ± 0.0 0.0082 ± 0.0014 0.0089 ± 0.0005
YoloBypass 01/07/97 0.40gmMem 2/2 0.22 ± 0.01 0.026 ± 0.004 1.6 ± 0.1 0.0074 ± 0.0027 0.0063 ± 0.0012
YoloBypass 01/07/97 0.45pmCap 1/2 0.27 ± 0.05 0.045 ± 0.005 1.7 ± 0.1 0.015 ± 0.00I 0.0082 ± 0.0007
YoloBypass 01/07/97 0.45gmCap 2/2 0.28 ± 0.06 0.039 ± 0.!203 1.7 ± 0.0 0.015 ± 0.002 0.0083 ± 0.0021
YoloBypass 01/07/97 10kdTan 1/2 0.12 ± 0.01 0.022 ± 0.008 0.92 ± 0.03 0.0042 ± 0.0015 0.0024 ± 0.0004

Y,91o,Bypass 01/07/97 10kdTan 2/2 0.12 ± 0.04 0.021 ± 0.004 0.90 ± 0.05 0,0038 ± 0.0013 0.0026 ± 0.0008



Table A4-1. Concentrations of major cations and trace elements in filtered water samples--Continued

Europium G~dolinium Holmium Iron Iron
O~:e Filth’ Split (pg/L) (po/L) (pg/L) (pg/L) (pg/LISite (mm/dd/yy} replicate

ICP-MS ICP-MS ICP-MS ICP-AE~Axial UV-V~m
Sac.R.-Shasta 07112/96 0.40p_mMem l/l 0.0029 ± 0.0004 0.012 ± 0.00l 0.0017 ± 0.0002 14 ± -- 56 ± 1
Sac.R.-Shasta 07112/96 0.401amMem 2/2 0.0076 ± 0.0001 0.012 ± 0.1300 0.0014 ± 0.0000 10 + -- -- ± --
Sac. R.-Shasta 07/12/96 0.45gmCap 1/1 0,0023 ± 0.0003 0.011 ± 0.000 0.0019 ± 0.0001 6.6 ± -- 19 ± --
Sac. R.-,Shasta 07/12/96 0.45gmCap 2/2 0.0081 ± 0.0004 0.012 ± 0.001 0.0022 ± 0,0000 8.2 ± -- -- ± --
Sac.R.-Shasta 07/12/96 10kdTan 1/3 0.0018 ± 0.0009 0.0043 + 0.0003 0.0010 ± 0.0001 18 ± -- 72 ± --
Sac. R.-Shasta 07/12/96 10 kd Tan 2/3 0.0032 ± 0.0004 0.0080 ± 0.0002 0.00087 ± 0.00022 < 0.2 ± -- -- ± --
Sac. R.-Shasta 07/12/96 10kdTan 3/3 -- ±- ~ ±- -- ± ~ ~ ±- --± --
Sac. R.-Shasta 09/19/96 0.40p,mMem 1/2 0.0027 ± 0.0012 0.016 ± 0.003 0,0017 ± 0.0009 21 ± 2 13 ± 0
Sac. R.-Shasta 09/19D6 0.40 p_,’n Mem 2/2 < 0.001 ± 0.000 0.0097 ± 0.0022 0.0026 ± 0.0007 25 ± 1 -- ± --
Sac. R.--Shasta 09/19/96 0.45p.mCap 1/2 0.0035 ± 0.0018 0.016 + 0.001 0.0013 ± 0.0001 7.5 ± 0,7 15 ± 1
Sac.R.-Shasta 09/19/96 0.45pxnCap 2/2 0.0027 ± 0.0006 0.0069 ± 0.0009 0.0015 ± 0,0004 6.5 ± 0.3 -- ± --
Sac.R.-Shasta 09/19/96 10kdTan I/2 0.0030 ± 0.0002 0.0048 ± 0.0018 0.00089 ± 0.00029 6.4 ± -- 7.5 ± --
Sac. R.-Shasta 09/19/96 10 kd Tan 2/2 0.0015 ± 0.0028 0.0059 ± 0.0009 0.00045 ± 0.00007 4.6 ± -- -- ± ~
Sac. R.-Shasta 11/19/96 0.40gmMem 1/2 <0.001 ± 0.000 0.0041 ± 0.0013 0.00059 ± 0.00019 8,0 ± 4.1 -- ± --
Sac. R.-Shasta 11/19/96 0.401,tmMem 2/2 0.00081 ± 0.00042 0.0053 ± 0.0029 0.00049 :t:"0.00025 5.5 ± -- 6.5 ± --
Sac.R.-Shasta 11119/96 0.451xtn Cap 1/2 0.0013 ± 0.0008 0.0051 ± 0.0007 0.00047 ± 0.00010 5.0 ± 2.5 4.1 ± --
Sac.R.-Shasta 11/19/96 0.45pmCap 2/2 <0.001 ± 0.001 0.0042 ± 0,0019 0.00081 ± 0.00045 4.3 ± 2.1 -- ± --
Sac. R.-Shasta 11119/96 10kdTan 1/2 <0.001 ± 0,001 <0.0016 + 0.0013 0.00048 ± 0.00037 2.0 ± 1.3 2.9 ± --
Sac.R.-Slmsta 11/19/96 10kdTan 2/2 <0.001 ± 0.001 0.0029 ± 0.0011 0.00048 ± 0.00017 2.0 ± 0.5 -- ± --
Sac.R.--Shasta 12/12/96 0.40gmMem 1/2 <0,001 ± 0.001 0.0076 ± 0.0029 0.0011 ± 0.0002 10 + -- 9.9 ± --
Sac. R..-Shasta 12/12/96 0.40gmMem 2/2 0.00099 ± 0.00026 0.0078 ± 0.0050 0.0013 ± 0.0004 14 ± 6 -- ± --
Sac. R.-Shasta 12/12/96 0.45 gm Cap 1/2 < 0.001 ± 0.000 0.011 ± 0.001 0.0013 ± 0.0001 4.9 ± -- 5.8 ± --
Sac. R.-Slmsta 12/12/96 0.45pmCap 2/2 <0.001 ± 0,000 0.0091 ± 0.0011 0.0014 ± 0.0005 7.2 ± 3.1 -- ± --
Sac.R.--Shasta 12/12/96 10kdTan 1/2 <0.001 ± 0.000 0.0032 + 0.0012 <0.0004 ± 0.0002 2.9 ± 2.3 1.3 ± --
Sac.R.-Shasta 12/12/96 10kdTan 2/2 <0.001 ± 0.000 <0.002 ± 0.001 <0.0007 ± 0.0004 2.7 ± 2.0 -- ± --
Sac. R.-Shasta 05/29/97 0.401xmMem 1/2 0.0014 ± 0.0009 0,013 ± 0.003 0.0015 ± 0.0001 26 ± -- 24 ± 1
Sac. R.-Shasta 05/29/97 0.40p, mMem 2/2 <0,001 ± 0.001 0.0084 ± 0.0009 0.00080 ± 0.00008 18 ± 8 ~ ± --
Sac. R.--Shasta 05/29/97 0.451,trn Cap 1/2 <0.001 ± 0.000 0.010 ± 0.004 0.0014 ± 0.0001 11 ± 3 5.3 ± 1.7
Sac. R.--Shasta 05/29/97 0.45pmCap 2/2 <0.001 ± 0.000 0.010 ± 0,003 0.0013 ± 0.0002 8.6 ± 0.3 -- ± --
Sac. R.--.Shasta 05/29/97 10 kd Tan 1/2 < 0,001 ± 0.001 < 0.002 ± 0.001 < 0.0005 ± 0.0000 3.6 ± -- 3.0 ± 0.4
Sac. R.-Shasta 05/29/97 10kdTan 2/2 <0.001 ± 0.!301 <0.002 ± 0.003 <0.0005 ± 0.0001 1.6 ± 1,2 -- ± --
Sac. R.-Keswick 07/11/96 0.40p.mMem 1/2 0.0061 ± 0.0007 0.0074 + 0.0004 0,0013 ± 0.0001 6.8 ± -- 28 ± --



Table A4-1. Concentrations of major cations and trace elements in filtered water samples--Continued

Europium Gadolinium Holmium Iron Iron
Date Rlt~ Split {pg/L) (pg/L) (pg/L) (pg/L) {pg/L|Site (mm/dd/yy) replicate ICP-MS ICP-MS ICP-MS ICP--AES-Axial UV-Vis

Sac. R.-Keswick 07/11/96 0.40p, mMem 2/2 0.0067 + 0.0031 0.0081 ± 0.0015 0.0016 ± 0.0301 I1 ± -- -- ± --
Sac.R.-Keswick 07/11/96 0.45 p_rn Cap 1/2 0.0063 ± 0.0002 0.014 ± 0.031 0.0015 ± 0.0030 6.3 ± -- 19 ± --
Sac. R.-Keswick 07/11D6 0.45grnCap 2/2 0.0072 ± 0.0013 0.011 ± 0.003 0.0023 ± 0.0301 6.6 ± -- -- ± --
Sac. R.-Keswick 07/11/96 10kdTan 1/3 0.0052 ± 0.0004 0.0052 ± 0.0002 0.00073 + 0.00008 1.6 ± -- 12 ± --
Sac. R.-Keswick 07111/96 10kdTan 2/3 0.0048 ± 0.0002 0.0065 ± 0.0031 0.00088 ± 0.03003 2.3 ± -- -- ± --
Sac.R.-Keswick 07/11/96 10kdTan 3/3 0.0054 ± 0.0003 0.0058 ± 0.0007 0.00074 ± 0.00020 2.6 ± -- -- + --
Sac. R.-Keswick 09/19/96 0.401amMem 1/2 0.0028 ± 0.0019 0.012 ± 0.003 0.0022 ± 0.0002 10 ± 0 16 ± --
Sac.R.-Keswick 09119196 0.40panMem 2/2 0.0023 ± 0.0012 0.013 ± 0.002 0.0013 ± 0.0008 8.4 ± -- -- ± --
Sac. R.-Keswick 09119/96 0.451unCap 1/2 0.0018 + 0.0019 0.015 ± 0.031 0.0020 ± 0.0005 9.7 ± 1,6 11 ±0
Sac.R.-Keswick 09/19/96 0.45panCap 2/2 0.0032 ± 0.0017 0.01l ± 0.005 0.0017 ± 0.0005 11 ± 3 -- ± --
Sac. R.-Keswick 09/19/96 10kdTan 1/3 <0.031 ± 0.031 <0.003 ± 0.031 0.00074 ± 0.00053 2.4 ± 0.8 7.7 ± 0.5
Sac. R.-Keswick 09119/96 10 kd Tan 2/3 < 0.031 ± 0.002 0.0035 ± 0.0015 0.0311 ± 0.0008 1.8 ± 0,3 -- ± --
Sac. R.-Keswick 09/19/96 10kdTan 3/3 <0.031 ± 0.031 0.0026 ± 0.0010 0.00064 ± 0.00025 1.6 ± 0.1 -- ± --
Sac. R.-Keswick 11121/96 0.40p.mMem 1/2 0.0019 ± 0.0006 0.013 ± 0.002 0.0031 ± 0.0005 21 ± -- 18 ± 0
Sac. R.-Keswick 11/21/96 0.40panMem 2/2 0.0014 ± 0.0009 0.018 ± 0.004 0.0037 ± 0.0005 20 ± 1 -- ± --
Sae.R.-Keswick 11121/96 0.45p.mCap 1/2 0.0019 ± 0.0005 0.016 ± 0.002 0.0028 ± 0.0301 9.8 ± 0.8 12 ± --
Sac. R.-Keswick 11121/96 0.45pmCap 2/2 0.0013 ± 0.0310 0.017 + 0.002 0.0027 ± 0.0003 9.6 ± 0.8 -- ± --
Sac. R.-Keswick 11/21/96 10kdTan 1/2 0.00077 ± 0.00056 0.0022 ± 0.0027 0.00063 ± 0.00006 1.6 ± 0.0 5.3 ± --
Sac. R.-Keswick 11/21/96 10kdTan 2/2 <0.031 ± 0.030 0.0031 ± 0.0311 0.00055 ± 0.00013 2.6 ± -- -- ± --
Sac. R.-Keswick 12/11D6 0.40p,mMem 112 0.0014 ± 0.0005 0.016 ± 0.003 0.0028 ± 0.0002 21 ± 1 13 ± ~
Sac. R.-Keswick 12/11/96 0.401unMem 2/2 <0.031 ± 0.1300 0.023 ± 0.031 0.0026 ± 0.0002 14 ± ~ -- ± --
Sac. R.-Keswick 12/11/96 0.45 pa’n Cap 1/2 0.0012 ± 0.0303 0.019 ± 0.031 0.0026 ± 0.0301 13 ± 3 13 ± --
Sac. R.-Keswick 12/11/96 0.45panCap 2/2 0.0014 ± 0.0014 0.019 ± 0.002 0.0027 ± 0.0007 13 ± 1 -- ± --
Sae. R.-Keswick 12/11/96 10kdTan 1/2 <0.031 ± 0.030 0.0044 ± 0.0034 <0.0007 ± 0.0031 3.5 ± -- 2.3 ± --
Sac, R.-Keswick 12/11/96 10 kd Tan 2/2 0.031 ± 0.030 0.0053 ± 0.0025 0.0007 ± 0.0002 1.9 ± 1.0 ±< <
Sac. R.-Keswick 01/02/97 0.40p, mMem 1/2 0.0015 ± 0.0008 0.013 ± 0.003 0.0028 ± 0.0006 26 ± -- 31 ± --
Sac.R.-Keswick 01/02/97 0.40pmMem 2/2 0.0311 ± 0.0006 0.015 ± 0.003 0.0024 ± 0.0003 31 ± 5 -- ± --
Sac. R.-Keswick 01/02/97 0.45panCap 1/2 0.0319 ± 0.0008 0.028 ± 0.003 0.0034 ± 0.0003 86 ± 2 74 ± --
Sac. R.-Keswick 01/02/97 0.45panCap 2/2 0.0322 ± 0.0(106 0.030 ± 0.003 0.0336 ± 0.0007 84 ± 4 -- ± --
Sac.R.-Keswick 01/02/97 10kdTan 1/3 <0.031 ± 0.030 0.0088 ± 0.0337 0.0012 ± 0.0002 6.3 ± 2.5 2.3 ± --
Sac. R.-Keswick 01102/97 10kdTan 2/3 0.00052 ± 0.03018 0.0056 ± 0.0009 0.0012 ± 0.0303 4.9 ± -- -- ± --
Sac. R.-Keswick 01/02/97 10 kd Tan 313 < 0.001 ± 0.031 0.0383 ± 0.0013 0.0311 ± 0.0003 4.9 ± 0.7 -- ± --
Sac.R.-Keswick 05/28/97 0.40 pan Mem 1/2 <0.031 ± 0.030 0.0083 ± 0.0022 0.00088 ± 0.00024 4.9 ± 0.2 7.3 ± 0.9
Sae. R.-Keswick 05128/97 0.40panMem 2/2 0.0325 ± 0.0311 0.012 ± 0,031 0,0314 ± 0.0302 22 ± -- -- ± --



Table A4-1. Concentrations of major cations and trace elements in filtered water samples-Continued

Europium Gadolinium Holmium Iron Iron
Date Filter Split (pg/L) (pg/L) (pg/L] (pg/L) |pg/L)Site (mm/dd/yy) replicate ICP-MS ICP-MS ICP-MS ICP-AES-Axial UV-Vis

Sac.R.-Keswick 05128/97 0.45p.mCap 1/2 0.0014 ± 0.0008 0.013 ± 0.002 0.0013 ± 0.0003 8.0 ± 3.5 5.7 ± 3.0
Sac. R.-Keswick 05/28/97 0.451amCap 2/2 <0.001 ± 0.001 0.0094 ± 0.0019 0.0012 ± 0.13001 6.4 ± 0.7 -- ± --
Sac.R.-Keswick 05/28/97 10kdTan 1/2 <0.001 ± 0.000 0.0023 ± 0.0012 <0.0005 ± 0.0000 4.0 ± 3.2 5.4 ± 2.8
Sac.R.-Keswick 05/28/97 10kdTan 2/2 <0.001 ± 0.000 0.0039 ± 0.0015 <0.0005 ± 0.0003 1.8 ± -- -- ± --
Sac. R.-BendBr. 07/ll/96 0.401amMem 1/2 0.0023 ± 0.0003 0.0060 ± 0.0012 0.0023 ± 0.0001 11 ± -- 94 ± --
Sac. R,-BeadBr. 07/11/96 0.401amMem 2/2 0.0010 ± 0.0004 0.0096 ± 0.0022 0.0011 ± 0.13001 12 ± ~ -- ± --
Sac. R.-BendBr. 07/11D6 0.45p,mCap 1/2 0.0061 ± 0.0006 0.0096 ± 0.0005 0.0014 ± 0.0001 II ± -- 19 ± 0
Sac. R.-BendBr. 07111/96 0.45p, mCap 2/2 0.0023 ± 0.0001 0.0064 ± 0.0002 0.00092 ± 0.00011 11 ± -- -- ± --

Sac. R.-BendBr. 07/11/96 10kdTan 1/3 0.00034 ± 0.00013 0.0027 ± 0,0006 0.00045 ± 0.00008 2.4 ± -- 15 ± --
Sac.R.-BendBr. 07/11/96 10kdTan 2/3 0.0044 ± 0.0003 0.0023 ± 0.0008 0.00047 ± 0.00006 3.5 ± -- ~ ± --
Sac. R.-BendBr. 07/11/96 10kdTan 3/3 -- ±- -- ±- -- ±- ~ ±- ~ ± --
Sac. R.-BendBr. 09/20/96 0,40panMem 1/2 0.0019 ± 0.0017 0.0048 ± 0.0032 <0.0008 ± 0.0002 8.1 ± -- 11 ± 0
Sac. R.-BendBr. 09/20D6 0.40 pan Mera 2/2 <0.001 ± 0.001 0.0000 ± 0.0005 0.00090 ± 0,00009 7.8 ± 0.5 -- ± --

~1 Sac. R.-BendBr. 09120/96 0.45p~nCap 1/2 0.0013 ± 0.0016 0.0044 ± 0.0018 0.00087 ± 0.00060 11 ± 0 19 ± --

I Sac. R.-BendBr. 09120/96 0.45panCap 2/2 <0.001 ± 0.000 0.0075 ± 0.0019 0.0010 ± 0,0003 12 ± 0 -- ± --
¯ -~ Sac. R.-BendBr. 09/20D6 10kdTan 1/2 <0.001 ± 0.001 <0,003 ± 0.001 <0.0003 ± 0.0004 1.7 ± 0.3 12 ± 1

~ Sac. R.-Bend Br. 09/20/96 10 kd Tan 2/2 0.0023 ± 0.0003 < 0.003 ± 0.002 < 0.0003 ± 0o0000 1.2 ± 0.6 -- ± --
Sac.R.-BendBr. 11/22/96 0.40~rnMem 1/2 0.0020 ± 0.0006 0.015 ± 0.002 0.0027 ± 0,0005 21 ± 0 74 ± 3

�~O Sac. R.-Bend Br. 11122/96 0.40 pra Mera 2/2 < 0.001 ± 0.001 0.016 ± 0.002 0.0021 ± 0.0002 21 ± 0 -- ± --
~=~ Sac.R.-BendBr. 11/22/96 0.451maCap 1/2 <0.001 ± 0.000 0,013 ± 0.001 0.0022 ± 0,0004 24 ± 4 16 ± --

"~1 Sac. R.-BendBr. 11/22/96 0.45~raCap 2/2 <0,001 ± 0,001 0.014 ± 0.001 0.0021 ± 0,0002 18 ± 0 -- ± --
Sac.R.-BendBr. 11122196 10kdTan 1/2 <0.001 ± 0.001 <0.0016 ± 0.0017 <0,0004 ± 0.0002 4.2 ± 3.0 5.9 ± --
Sac.R.-BendBr. 11/22/96 10kdTan 2/2 <0.001 ± 0,000 <0.0016 ± 0.0005 <0.0004 ± 0.0000 1.7 ± -- w ± __
Sac. R.-BendBr. 12/12/96 0.40panMem 1/2 <0.001 ± 0.001 0.0098 ± 0.0056 0.0012 ± 0.0006 9.0 ± 0.5 9.7 ± ~
Sac.R.-BendBr. 12/12/96 0.40panMem 2/2 0.0014 ± 0.0001 0.021 ± 0.000 0.0018 ± 0,0002 17 ± 1 ~ ± --
Sac. R.-BendBr. 12/12/96 0.45panCap 1/2 <0.001 ± 0,001 0.018 ± 0.002 0.0014 ± 0.0004 10 ± ~ 11 ± --
Sac. R.-BendBr. 12/12/96 0.45p.mCap 2/2 0.0015 ± 0.0017 0,013 ± 0.003 0.0020 ± 0,0002 12 ± 3 -- ± --
Sac. R.-BendBr. 12/12/96 10kdTan 1/2 <0.001 ± 0,001 <0.002 ± 0.002 <0.0007 ± 0.0004 2,9 ± 0.1 2.0 ± --
Sac. R.-BendBr. 12/12/96 10kdTan 2/2 <0.001 ± 0,000 0.0028 ± 0.0022 <0.0007 ± 0.0002 2.3 ± -- ~ ± --
Sac. R.-BendBr. 01/03/97 0.401araMem 1/2 0.0024 ± 0,0012 0.026 ± 0,004 0.0030 ± 0.0002 116 ± 1 9.8 ± --
Sac. R.-BendBr. 01/03//)7 0.40panMem 2/2 0.0011 ± 0.0008 0,018 ± 0.000 0.0024 ± 0,0001 ll ± -- -- ± --
Sac. R.-BendBr. 01/03/97 0.45 p_rn Cap 1/2 0.0020 ± 0.0004 0.019 ± 0.002 0.0022 ± 0.0005 25 ± 2 19 ± --

~ Sac. R.-BendBr. 01/03/97 0,451smCap 2/2 0.0026 ± 0.0007 0.020 ± 0.001 0.0030 ± 0,0006 24 ± 1 -- ± --



Table A4-1. Concentrations of major cations and trace elements in filtered water samples--Continued

Europium G=dolinium Holmium Iron Iron
Date Filter Split (pg/L) (pg/L) (pg/L) (pg/L) (pg/L|Site         (mm/dd/yy)                 replicate

ICP-MS              ICP-MS              ICP-MS          ICP-AES-Axial           UV-Vis

Sac. R.-BendBr. 01103/97 10kdTan 1/2 <0.001 ± 0.000 0.0057 ± 0.0019 0.0011 ± 0.0001 6.4 ± 2.8 2.3 + --

Sac. R.-BendBr, 01/03/97 10kdTan 2/2 0.00060 ± 0.00039 0.0060 ± 0.0012 0.0013 ± 0.0005 3.6 ± -- -- ± --
Sac.R.-BendBr. 05/30/97 0.401amMem 1/2 0.0015 ± 0.0007 0.0077 ± 0.0011 0.0012 + 0.0001 20 ± 3 78 ± 2
Sac. R.-Bend Br. 05130/97 0,40 p.m Mere 2/2 < 0.1301 ± 0.001 0.0088 ± 0.0002 0.00094 ± 0.00039 8.7 ± 1.6 -- + --
Sac. R.-BendBr, 05/30/97 0.45panCap 1/2 <0.001 ± 0.001 0.011 ± 0.002 0.00098 ± 0.00009 10 ± -- 8.6 ± 2.4
Sac. R.-BendBr. 05130/97 0.45panCap 2/2 <0.001 ± 0.000 0.0071 ± 0.0003 0.0012 + 0.0002 8.1 ± 1.0 -- ± --

Sac.R.-Bet~dBr. 05/30/97 10kdTan 1/2 <0.001 ± 0.001 <0.002 + 0.000 <0.0005 ± 0.0001 <0.9 + 0.07 2.6 + 1.7
Sac. R.-BendBr, 05/30/97 10kdTan 2/2 <0.001 ± 0.001 <0.002 ± 0,002 <0.0005 ± 0.0002 1.1 ± 0.0 -- + --
Sac. R.--Colusa 07/16/96 0.40gtnMem 1/2 0.00096 ± 0.00010 0.0040 ± 0.0005 0.00089 ± 0.00009 26 + -- 43 ± --

Sac.R.-Colusa 07/16/96 0.40 pan Mera 2/2 0.0015 ± 0.0000 0.0051 + 0.0000 0.0013 ± 0.0001 46 + -- -- ± --
Sac. R.-Colusa 07/16/96 0.45gmCap 1/1 0.0021 ± 0.0010 0.0062 ± 0.0004 0.0011 ± 0.0003 15 ± -- 31 ± --

Sac. R.-Colusa 07/16/96 10 kd Tan 1/2 ± ± ± ± ±

Sac. R.--Colusa 07/16/96 10kdTan 2/2 -- ±- -- ±- -- +- -- ± -- -- ± --
Sac. R.-Colusa 09/25/96 0.40gmMem 1/2 <0.001 ± 0.002 0,0056 ± 0.0009 0.00041 ± 0.00020 12 ± 0 64 ± 2
Sac. R.-Colusa 09/25/96 0.40BraMem 2/2 0.0013 ± 0.0013 0.0068 ± 0.0022 0.00054 ± 0.00059 8.1 ± 0.2 -- ± --
Sac. R.-Colusa 09/25/96 0.45panCap 1/2 0.0020 ± 0.0003 0.0056 ± 0.0034 0.00064 ± 0.00042 19 ± 1 23 ± --
Sac. R.-Colusa 09/25/96 0.45 p, m Cap 2/2 <0,001 ± 0.001 0.0052 + 0.0009 0.00093 ± 0.00033 18 ± 3 -- ± --

Sac. R.-Colusa 09/25/96 10kdTan 1/2 0.0019 ± 0.0013 <0.003 ± 0.002 <0.0003 ± 0.0002 3.7 ± 1.2 8.0 ± --
Sac. R.-Colusa 09125/96 l0 kd Tan 2/2 < 0.001 ± 0.001 < 0.003 ± 0,001 < 0.0003 + 0.0004 1.7 ± -- -- ± --
Sac. R.-Colusa 11/13/96 0.40graMem 1/2 0.0012 ± 0.0009 0.0039 ± 0.0017 0.00068 ± 0.00040 19 ± -- 19 ± --
Sac. R.-Colusa 11/13/96 0.40gmMern 2/2 <0.1201 ± 0.001 0.0056 ± 0.00ll 0.00056 ± 0.00023 20 ± 2 -- ± --
Sac.R.-Colusa 11/13/96 0.451amCap 1/2 <0.001 ± 0.000 0.0053 ± 0.0016 0.00054 ± 0.00025 20 ± 4 14 ± 0

Sac. R.-Colusa 11/13/96 0.451ara Cap 2/2 0.00082 ± 0.00030 0.0065 ± 0.0016 0.00058 + 0.00037 15 ± 1 -- ± --

Sac. R.-Colusa 11/13/96 10kdTan 1/2 <0.001 ± 0.001 <0.0016 ± 0.0012 <0.0(K)4 ± 0.0003 2,1 ± 0,0 5.6 ± 1.4
Sac. R.-Colusa 11/13/96 10kdTan 2/2 <0.001 ± 0.000 <0.0016 ± 0.0018 <0.0004 ± 0.0001 2.9 ± 1.0 -- ± --
Sac. R.-Colusa 12/16/96 0,40graMem 1/2 <0.001 ± 0.001 0.0049 ± 0.0024 0.0015 ± 0.0002 12 ± 0 12 ± --

Sac. R.-Colusa 12/16/96 0.40gmMem 2/2 <0.001 ± 0.001 0.010 ± 0.002 0.0012 ± 0.0006 10 ± 0 -- ± --
Sac. R.-Colusa 12/16/96 0.45pmCap 1/2 <0.001 ± 0.000 0.011 ± 0.003 0.0017 ± 0.0006 9.5 ± 0.5 8.6 ± --
Sac.R.-Colusa 12/16/96 0.45graCap 2/2 <0.001 ± 0.001 0.013 ± 0.001 0.0011 + 0.0002 12 ± 1 -- ± --

Sac. R.-Colusa 12/16/96 10kdTan 1/2 <0,001 ± 0,000 0.0020 ± 0.0009 <0.0004 ± 0.0001 3.8 ± 3.4 1.0 ± --
Sac. R.-Colusa 12/16/96 10kdTan 2/2 <0.001 ± 0.001 <0.002 ± 0.004 <0.0007 + 0.0003 0.70 ± -- -- ± --
Sac. R.-Colusa 01/04/97 0.40~traMem 1/2 0.0018 ± 0.0004 0.016 ± 0.004 0.0026 ± 0.0002 12 ± -- 14 ± --
Sac. R.-Colusa 01/04/97 0.40lamMem 2/2 0.0013 ± 0.0001 0.015 ± 0.002 0.0018 ± 0.0003 t4 ± 3 -- ± --



Table A4-1. Concentrations of major cations and trace elements in filtered water samples--Continued
Europium G=dolinium Holmium Iron Iron

Date Filter Split (pg/L) (pglL) (pglL) (pg/L) (pglL|Site (mm/dd/yy) replicate
ICP-MS ICP--MS ICP-MS iCP-AES-Axi=I UV-Vi$

Sac.R.-Colusa 01104197 0.45btmCap 112 0.0029 ± 0,0010 0.021 ± 0.004 0.0030 ± 0,0004 25 ± 1 17 ± --
Sac.R.-Colusa 01/04/97 0.45lxmCap 2/2 0.0025 ± 0.0003 0.027 ± 0.004 0.0024 ± 0.0007 25 + 0 -- ± --
Sac. R.-Colusa 01/04/97 10kdTan 1/2 0.0012 ± 0.0009 0.012 ± 0.002 0.0018 ± 0.0004 7.1 ± 2.8 3.7 ± --
Sac.R.--Colusa 01/04/97 10kdTan 2/2 0.0010 ± 0.0010 0.0090 ± 0.0018 0.0013 ± 0.0003 4.6 ± -- -- ± --
Sac.R.--Colusa 06/03D7 0,40~-nMem 1/2 <0.001 ± 0.001 0.0062 ± 0.0008 0.00063 ± 0.00018 26 ± 6 28 ± 3
Sac.R.-Colusa 06/03/97 0.40btmMem 2/2 0.0014 ± 0.0006 0.012 ± 0.002 0.0011 ± 0.0001 45 ± 2 -- ± --
Sac. R.-Colusa 06/03/97 0.451smCap 1/2 <0.001 ± 0,001 0.0047 ± 0.0013 0.00059 ± 0,00031 11 ± 0 9.4 ± 2.7
Sac. R.-Colusa 06/03/97 0.45 p.m Cap 2/2 < 0.001 ± 0.001 0.0054 ± 0.0023 0.00062 ± 0.00028 8.3 + -- -- ± --

Sac.R.-Colusa 06/03/97 10kdTan I/2 <0.001 ± 0.001 <0.002 ± 0.002 <0.0005 ± 0.0002 1.1 ± 0.2 4.4 ± 3.4
Sac. R.--Colusa 06/03/97 10kdTan 2/2 <0.00l ± 0,000 0.0023 ± 0.0011 <0.0005 ± 0.0003 1.1 ± 0.5 -- ± --
Sac. R.-Verona 07/18/96 0.401amMem 1/2 0.0024 ± 0,0002 0.0027 ± 0.0011 0.0010 ± 0.0004 17 ± -- 47 ± 2
Sac.R.-Verona 07118/96 0.40g, mMem 2/2 0.0084 ± 0.0010 0,0073 ± 0.0001 0.00090 ± 0,00011 54 ± -- -- ± --

~’) Sac. R.-Verona 07118/96 0.45 t~-n Cap 1/2 0.0069 ± 0.0002 0.0050 ± 0.0010 0.00073 ± 0.00009 15 ± -- 23 ± --
Sac. R.-Verona 07/18/96 0.451amCap 2/2 0.0076 ± 0,0007 0.0046 ± 0.00O0 0.00064 ± 0,00009 14 ± -- -- ± --

I Sac.R.-Verona 07118/96 10kdTan 113 0.00048 ± 0.00044 0.0019 ± 0.0002 0.00054 ± 0,00006 2.5 ± -- 12 ± --
Sac. R.-Verona 07/18/96 10kdTan 2/3 0.0064 ± 0.0008 0.0018 ± 0.0002 0.00053 ± 0.00004 3.0 ± -- -- ± --

~ Sac. R.-Verona 07/18/96 10kdTan 3/3 -- ± -- -- ± -- -- ± -- -- ± -- -- ± --

¢D Sac. R.-Verona 09/26/96 0.40}ffnMem 1/2 <0.001 ± 0.001 0.0092 ± 0.0003 0.0011 ± 0.01301 83 ± 11 58 ± 5
Sac.R.-Verona 09/26/96 0.401amMem 2/2 <0.001 ± 0.001 0.0052 ± 0.0016 0.00056 ± 0.00003 19 ± 1 -- ± --

~’ Sac. R.-Verona 09126/96 0.45g~nCap 1/2 <0.001 ± 0.003 0.0033 ± 0.0008 0.00076 ± 0.00024 22 ± 12 18 ± --
"~1 Sac. R.-Verona 09126/96 0.45p, mCap 2/2 <0.001 ± 0.002 0.0037 ± 0.0011 0.00056 ± 0.00031 12 ± 1 -- ± --

~0 Sac. R.--Verona 09/26/96 10kdTan I/2 <0.001 ± 0,1301 <0.003 ± 0.000 <0.0003 ± 0.0004 1.7 ± 0.6 9.8 ± --
Sac. R.-Verona 09126/96 10kdTan 2/2 0.0021 ± 0.13011 <0.003 ± 0.001 <0.0003 ± 0.0001 1.6 ± 0.3 -- ± --
Sac. R.-Verona 11114/96 0.40tmaMem 1/1 -- ± -- -- ± ~ -- ± -- -- ± -- 25 ± --
Sac. R.-Verona 11/14/96 0.45p, mCap 1/2 0.0016 ± 0.0000 0.0089 ± 0.0008 0.0014 ± 0.0005 60 ± 2 55 ± 0
Sac. R.-Verona 11114/96 0.45ganCap 2/2 0.00087 ± 0.0(1095 0.0099 :~ 0.0003 0.0012 ± 0.0004 61 ± 0 -- ± --
Sac. R.-Verona 11114/96 10kdTan 1/1 -- ± -- -- ± -- -- ± -- -- ± -- -- ± --
Sac. R.-Verona 12/18/96 0,40ganMem 1/2 0.0014 ± 0.0000 0.016 ± 0.001 0.0015 ± 0.0004 21 ± 1 26 ± --
Sac. R.-Verona 12/18/96 0.401xmMem 2/2 0.0019 ± 0.0013 0.012 ± 0.004 0.00079 ± 0.00042 13 ± 0 -- ± --
Sac.R.-Verona 12/18/96 0.45btmCap 1/2 0.0018 ± 0.0010 0.013 ± 0.003 0.0017 ± 0.0004 15 ± 0 16 ± --
Sac. R.-Vefona 12/18/96 0.45gznCap 2/2 0.0020 ± 0.0010 0.012 ± 0.006 0.0014 ± 0.0003 15 ± 0 -- ± --

~̄’ Sac. R.-Verona 12/t8/96 10kdTan 1/2 0.0010 ± 0.0009 0.0050 ± 0.0034 <0.0007 ± 0.0001 3.1 ± -- 3.2 ± --
o Sac.R.-Verona 12/18/96 10kdTan 2/2 <0.001 ± 0.001 0.0068 ± 0.0024 <0.0007 ± 0.0001 5.4 ± 1,2 -- ± --



Table A4-1. Concentrations of major cations and trace elements in filtered water samples--Continued
Europium G~lolinium Holmium Iron Iron

Date Rlter Split (pg/L) (pg/L) (pg/L) (pg/L) (pg/L|Site         (mmldd/w|                 replicate
ICP--MS              ICP-MS              I~P-M8          ICP-AES-Axial           UV-V’rs

Sac. R.-Verona 06/04/97 0.40gmMem 1/2 <0.001 ± 0.000 0.0054 ± 0.0034 0,00056 ± 0.00028 11 ± -- 7.0 ± 1.1
Sac. R.-Verona 06/04/97 0.40panMem 2/2 <0,001 ± 0.001 0.0023 ± 0.0027 <0.0005 ± 0.0001 4.2 ± 0.6 -- ± --
Sac. R.-Verona 06104/97 0.45panCap 1/2 <0.001 ± 0.000 0.0041 ± 0.0003 <0.0005 ± 0.0001 8.7 ± 0.0 55 ± 1
Sac. R.-Verona 06/04/97 0.45pxnCap 2/2 <0.001 ± 0.001 0.0069 ± 0.0012 <0.0005 ± 0.0002 7.5 ± 0.1 -- ± --
Sac. R.-Verona 06/04/97 10kdTan 1/2 <0.001 ± 0.000 <0.002 ± 0.002 <0.0005 ± 0.0003 1.1 ± -- 2.7 ± 0.6
Sac.R.-Verona 06/04/97 10kdTan 2/2 <0.001 ± 0.001 <0.002 ± 0.002 <0.0005 ± 0.0001 4.8 ± 1.9 -- ± --
Sac. R.-Freeport 07/17/96 0.40panMem 1/2 0.0016 ± 0.0002 0.0043 ± 0.0007 0.00045 ± 0.00023 17 ± -- 21 ± --
Sac. R.-Freeport 07117/96 0.40~’nMem 2/2 0.0010 ± 0.0002 0.0046 ± 0.0006 0,00045 ± 0.00021 16 ± -- -- ± --
Sac. R.-Freeport 07/17/96 0.45pmCap 1/2 0.0025 ± 0.00~0 0.0074 ± 0.0007 0.0015 ± 0.0002 19 ± -- 28 ± --
Sac. R.-Freeport 07/17/96 0.451~aCap 222 0.0018 ± 0.0001 0.0052 ± 0.0000 0.00090 ± 0.00039 20 ± -- -- ± --
Sac. R.-Freeport 07/17/96 10kdTan 1/3 0.0043 ± 0.0006 0.0019 ± 0.0003 <0.0002 ± 0.0001 7.3 ± -- 11 ± --
Sac.R.-Freeport 07/17/96 10kdTan 2/3 0.0059 ± 0.0003 0.0015 ± 0.0007 <0.0002 :~ 0.0001 1.5 ± -- -- ± --
Sac. R.-Freeport 07117196 10kdTan 313 -- ±- -- ±- -- ±- -- ± ~ -- ±-
Sac.R.-Freeport 09124/96 0.40gmMem 1/2 0,0024 ± 0.0010 0.0062 ± 0.0042 0.00039 ± 0.00002 7.9 ± 1.9 15 ± ~
Sac. R.-Freeport 09/24/96 0.40 gtn Mem 2/2 < 0.001 ± 0.001 < 0.003 ± 0.001 < 0.0003 ± 0.0001 3.6 ± 1.0 -- ± ~
Sac. R.-Freeport 09/24/96 0.451unCap 1/2 0.0026 ± 0.0007 0.0063 ± 0.0040 <0.0008 ± 0.0003 15 ± 0 18 ± --
Sac. R.-Freeport 09[24/96 0.45BmCap 2/2 0.0012 ± 0.0030 0.0051 ± 0.0014 0.00058 ± 0.00029 15 ± 1 -- ± --
Sac. R.-Freepott 09/24D6 10kdTan 1/2 <0.001 ± 0.001 <0.002 ± 0.001 <0,0004 ± 0.0001 2.6 ± 1.5 14 ± --
Sac. R.-Freeport 09/24/96 10 kd Tan 2/2 < 0.001 ± 0.001 < 0.002 ± 0.002 < 0.13008 ± 0.0005 6.6 ± 1.5 -- ± ~
Sac.R.-Fre~port 11/12/96 0.401araMem 1/2 <0.001 ± 0.000 0.0062 ± 0.0006 0,00074 ± 0.00044 25 ± 1 24 ± --
Sac.R.-Freeport 11112/96 0.40gmMem 2/2 <0.001 ± 0,1201 0.0034 ± 0.0012 0.00049 ± 0.00017 15 ± -- -- ± --

Sac. R.-Freeport 11/12/96 0.45gmCap 1/2 <0.001 ± 0.001 0.0041 ± 0.0024 0,00059 ± 0.00047 16 ± 1 13 ± --
Sac. R.-Freeport 11112/96 0.45panCap 2/2 <0.001 ± 0.000 0.0039 ± 0.0007 0,00051 ± 0.00022 15 ± 0 -- ± --

Sac. R.-Freeport 11/12/96 10kdTan 1/2 <0.001 ± 0.000 <0.0016 ± 0.0012 <0.0004 ± 0.0003 0.93 ± 0.13 3.3 ± --
Sac. R,-Freeport 11/12/96 10kdTan 2/2 <0.001 ± 0.000 <0.0016 ± 0.0004 <0.0004 ± 0.0003 1.1 ± 0.8 -- ± --
Sac. R.-Freeport 12/17/96 0.40ktmMem 1/2 <0.001 ± 0.001 0.011 ± 0.002 0.0015 ± 0.0~05 14 ± 1 18 ± --
Sac. R.-Freeport 12/17/96 0.40gmMem 2/2 0.0028 ± 0.0007 0.0088 ± 0,0044 0.0019 ± 0.0003 21 ± 4 -- ± ~

Sac. R.-Freeport 12/17/96 0.45~maCap 1/2 0.0036 ± 0.0000 0.018 ± 0.005 0.0021 ± 0.0003 22 ± 0 20 ± --
Sac. R.-Freeport 12/17/96 0.45pzaCap 2/2 0.0013 ± 0.0009 0.013 ± 0.003 0.0031 ± 0.0002 22 ± 2 -- + --
Sac. R.-Freeport 12/17/96 10kdTan 1/2 <0.001 + 0.001 0.0058 ± 0.0020 <0.0007 ± 0.0005 4.1 ± ~ 3.2 ± --
Sac. R.-Freeport 12/17/96 10kdTan 2/2 0.0013 ± 0.0010 0.0067 ± 0.0028 <0.0007 ± 0.00~ 3.4 ± 0.5 -- ± --
Sac. R.-Freeport 01/06/97 0.40p,mMem 1/2 0.0032 ± 0.0007 0.030 ± 0.007 0.0038 ± 0.0002 21 ± 1 18 ± --
Sac. R.-Freeport 01/06/97 0.401amMem 2/2 0.0027 ± 0.0001 0.026 ± 0.006 0.0039:1:0.0003 19 ± 4 -- ± --



Table A4-1. Concentrations of major cations and trace elements in filtered water samples--Continued
Europium G*dolimum Holmium Iron Iron

D~te Filter Sprit (pg/L) (pg/L) (pg/L) (pg/L) (pglL)
Site (mm/dd/yy) replicate ICP-MS ICP-MS ICP-MS ICP-AES-Axi=I UV-Vis

Sac. R.-Freeport 01/06/97 0.45panCap 1/2 0.0033 ± 0.0007 0.032 ± 0.001 0.0039 ± 0.0005 29 ± -- 27 ± --

Sac. R.-Freeport 01106/97 0.45pznCap 2/2 0.0038 ± 0.0006 0.038 ± 0.003 0.0037 ± 0.0006 31 ± 1 -- ± --

Sac. R.-Freeport 01/06/97 10kdTan 1/2 0.00079 ± 0.00021 0.0057 ± 0.0010 0.00097 ± 0.00008 4.9 ± 1.1 2.6 ± --

Sac. R.-Freeport 01/06/97 10kdTan 2/2 0.00065 ± 0.00048 0.0075 ± 0.0015 0.00081 ± 0.00020 8.6 ± -- -- ± --
Sac.R.-Freeport 06/05/97 0.401amMem 1/2 <0.001 ± 0.000 0.0029 ± 0.0010 <0.0005 ± 0.0002 9.5 ± 0.1 7.7 ± 5.2

Sac. R.-Freeport 06/05/97 0.40 p_rn Mem 2/2 < 0.001 ± 0.000 < 0.002 ± 0.003 < 0.0005 ± 0.0004 6.5 ± -- -- ± --
Sac. R.-Freeport 06/05/97 0.451J.m Cap 1/2 <0.001 ± 0.001 0.0035 ± 0.0013 0.00066 ± 0.00015 10 ± 3 11 ± 4

Sac. R.-Freeport 06/05/97 0.45 ILLm Cap 2/2 < 0.001 ± 0.001 0.0048 ± 0.0032 < 0.0005 ± 0.0004 10 ± 0 -- ± --

Sac. R.-Freeport 06/05/97 10 kd Tan I/2 < 0.001 ± 0.000 < 0.002 ± 0.003 < 0.0005 ± 0.0003 3.7 ± 2.9 5.5 ± 0.4

Sac. R.-Freeport 06/05/97 10 kd Tan 2/2 < 0.001 ± 0.001 < 0.002 ± 0.002 < 0.0005 ± 0.0002 0.90 ± -- -- ± --
Sac. R.-Freeport, dup 06/05/97 0.40panMem 1/2 <0.001 ± 0.000 0.0061 ± 0.0028 0.00062 ± 0.00017 18 ± 0 7.2 ± 2.0

Sac. R.-Freeport, dup 06/05/97 0.40panMem 2/2 0.0015 ± 0.0005 0.0076 ± 0.0015 0.0012 ± 0.0006 32 ± 2 -- ± --

Sac. R.-Freeport, dup 06/05/97 0.45~Cap 1/2 <0.001 ± 0.001 0.0040 ± 0.0010 0.0010 ± 0.0003 8.8 ± -- 10 ± 2

Sac. R.-Freeport, dup 06/05/97 0.45 Nan Cap 2/2 < 0.001 ± 0.001 0.0053 ± 0.0020 0.00061 ± 0.00041 7.5 ± 0.4 -- ± --

Sac. R.-Freeport, dup 06/05/97 10kdTan 1/2 <0.001 ± 0.000 <0.002 ± 0.001 <0.0003 ± 0.0002 <0.7 ± 0.00 4.0 ± 2.2

Sac. R.-Freeport, dup 06/05/97 10 kd Tan 2/2 < 0.001 ± 0.001 < 0.002 ± 0.001 < 0.0003 ± 0.0001 < 0.9 ± 0.29 -- ± --
FlatCr. 12/11/96 0.401~mMem 1/2 0.0045 ± 0.0003 0.061 ± 0.002 0.0091 ± 0.0014 41 ± 1 20 ± --

FlatCr. 12/11/96 0.401xmMem 2/2 0.0044 ± 0.0002 0.053 ± 0.001 0.0088 ± 0.0001 52 ± 17 -- ± --

FlatCr. 12/11/96 0.451xmCap 1/2 0.0042 ± 0.0006 0.042 ± 0.001 0.0060 ± 0.0001 13 ± 2 6.5 ± --

FlatCr. 12/11/96 0.45pzaCap 2/2 0.0027 ± 0.0001 0.045 ± 0.1305 0.0066 ± 0.0000 10 ± 0 -- ± --

FlatCr. 12/11/96 10kdTan 1/2 0.0024 ± 0.0007 0.022 ± 0.001 0.0040 ± 0.0001 3.4 ± -- 7.7 ± --

FlatCr. 12/11/96 10kdTan 2/2 0.0016 ± 0.0005 0.029 ± 0.001 0.0038 ± 0.0002 3.6 ± 0.3 -- ± --
Flat Cr. 05/29/97 0.40p.mMem 1/2 0.0040 ± 0.0010 0.030 ± 0.001 0.0061 ± 0.0005 190 ± 5 273 ± 2

FlatCr. 05/29/97 0.40p.mMem 2/2 0.0030 ± 0.0012 0.031 ± 0.001 0.0057 ± 0.0002 166 ± 3 -- ± --

Flat Cr. 05/29/97 0.45mmCap 1/2 0.0034 ± 0.0010 0.028 ± 0.001 0.0049 ± 0.0003 167 ± 5 178 ± 3

Flat Cr. 05/29/97 0.45p.mCap 2/2 0.0029 ± 0.0007 0.024 ± 0.001 0.0050 ± 0.0005 159 ± 8 -- ± --

Flat Cr. 05/29/97 10kdTan 1/2 <0.001 ± 0.000 0.0072 ± 0.0013 0.0016 ± 0.0002 97 ± 19 75 ± 5

FlatCr. 05/29/97 10kdTan 2/2 <0.001 ± 0.001 0.0082 ± 0.0011 0.0018 ± 0.0003 75 ± 2 -- ± --
SpringCr.-Weir 12/11D6 0.40p.mMem 1/2 0.26 ± 0.00 2.9 ± 0.1 0.39 ± 0.01 878 ± 1 930 ± 6

SpringCr.-Weir 12/11/96 0.401unMem 2/2 0.22 ± 0.01 2.9 ± 0.0 0.41 ± 0.01 978 ± 44 -- ± --

SpdngCr.-Weir 12/11/96 0.45 p.rn Cap 1/2 0.25 ± 0.04 3.0 ± 0.1 0.39 ± 0.02 1,080 ± 50 970 ± 4

SpdngCr.-Weir 12/11/96 0.45tunCap 2/2 0.24 ± 0.05 2.8 ± 0.1 0.38 ± 0.02 1,010 ± 30 -- ± --

SpringCr.-Weir 12/11/96 10kdTan 1/2 0.18 ± 0.00 2.8 ± 0.2 0.40 ± 0.02 978 ± 26 930 ± 4



Table A4-1. Concentrations of major cations and trace elements in filtered water samples--Continued

Europium Gadolinium Holmium Iron Iron
Date Rlter Split (pg/L) (pg/L) (pg/L) (pg/L) (pg/L)Site         |mm/dd/yy)                  replicate         ICP-MS               ICP-MS               ICP--MS          lCP-AES-Axial           UV-Vis

SpdngCr.-Weir 12/11/96 10kdTan 2/2 0.23 + 0.01 2.9 ± 0.1 0.39 ± 0.02 973 ± 78 __ ± w
Spring Cr.-Weir 05128197 0.40panMem 1/2 0.56 ± 0.06 4.6 ± 0.2 0.60 ± 0.00 1,030 ± 150 1,070 ± 10
SpringCr.-Weir 05/28/97 0.40panMem 2/2 0.52 ± 0.01 4.7 ± 0.0 0.59 ± 0.00 1320 ± 50 -- ± w
SpringCr.-Weir 05/28/97 0.45pmCap 1/2 0.50 ± 0,02 4.5 ± 0.1 0.57 ± 0.01 1,420 ± 10 1,430 ± 50
SpringCr.-Weir 05/28/97 0.451amCap 2/2 0.51 ± 0.01 4.6 ± 0.0 0.58 ± 0.01 1,500 + 0 -- ± --
SpfingCr.-Weir 05/28/97 10kdTan 1/2 0.51 ± 0.00 4.6 ± 0.0 0.57 ± 0.02 595 ± 20 657 ± 36
SpringCr.-Weir 05128/97 10kdTan 2/2 0.50 ± 0.00 4.5 ± 0,1 0.58 ± 0.130 586 ± 4 -- ± --
SpdngCr.-Road 01/02/97 0.40lmaMem 1/2 0.14 ± 0.01 1,9 ± 0.0 0.25 ± 0.00 12,000 ± 400 12,700 ± 64
SpringCr.-Road 01102/97 0.40gmMem 2/2 0.14 ± 0.01 1.9 ± 0,0 0.24 ± 0.02 12,100 ± 100 -- ± ~
SpringCr.-Road 01102/97 0.45panCap 1/2 0.15 ± 0.00 2.0 ± 0,0 0.25 ± 0.00 12,000 ± 100 -- ± --
SpdngCr.-Road 01102/97 0.45p.mCap 2/2 0.14 ± 0.01 2.0 ± 0,0 0.27 ± 0.00 11,900 ± 300 13,100 ± 100
SpringCr.-Road 01/02/97 10kdTan 1/2 0.13 ± 0.00 1.9 ± 0.I 0.24 ± 0.02 11,600 ± 0 12,300 ± 100
Spring Cr.-Road 01102/97 10kdTan 2/2 0.14 ± 0.00 1.8 4- 0.0 0.23 ± 0.01 11,000 ± 600 -- ± --
Whiskeytown 12/11/96 0,401.tmMem 1/2 0.0013 ± 0.0002 0.0096 ± 0.0049 0.0012 ± 0.0001 20 ± 7 13 ± --
Whiskeytown 12/11/96 0.40~’aMem 2/2 <0,001 ± 0.000 0.0080 ± 0.0018 0.0014 ± 0.0002 17 ± 1 13 ± --
Whiskeytown 12/11/96 0.45pmCap 1/2 <0.001 ± 0.000 0.0064 + 0.0002 0.0019 ± 0.0005 14 ± 2 281 +
Whiskeytown 12/11/96 0.45gmCap 2/2 <0.001 ± 0.0130 0.0089 ± 0.0007 0.0023 ± 0.0006 11 ± -- 281 ±

Whiskeytown 12/11/96 10kdTan 1/2 <0.001 ± 0.000 0.0051 ± 0.0014 <0.0004 ± 0.0001 2.1 ± 0.0 3,3 ± --
Whiskeytown 12/11/96 10kdTan 2/2 <0.001 ± 0.001 0.0033 ± 0.0018 <0.0007 ± 0.0005 2.4 ± 0.5 3.3 ± --
Whiskeytown 05/29/97 0.40gmMera 1/2 <0.001 ± 0.000 0.0066 ± 0.0018 0.00070 ± 0.00022 9.1 ± -- 13 ± 2
Whiskeytown 05/29/97 0.40gmMern 2/2 0,0015 ± 0.0008 0.0053 ± 0.0007 0.00089 ± 0.00010 34 ± 2 --              ±       --
Whiskeytown 05/29/97 0.45p.mCap 1/2 0,0015 ± 0.0002 0.0091 ± 0.0020 0.0010 ± 0.0002 12 ± I 5,8 ± 1.4
Whiskeytown 05/29/97 0.45 praCap 2/2 0,0014 ± 0.0004 0,0065 ± 0.0032 0.0011 ± 0.0003 9,4 ± -- -- ± --
Whiskeytown 05/29/97 10kdTan 1/2 <0.001 ± 0.001 0.0030 ± 0.0024 0.00045 ± 0.00026 1.8 ± 0.3 2.2 ± 0.3
Whiskeytown 05/29/97 10kdTan 2/2 <0.001 ± 0.000 0.0024 ± 0.0023 0,00036 ± 0.00013 3.8 ± 3.9 -- ± --
SpringCr. arm 07/12/96 0.40pmMem 112 0.00081 ± 0.00011 0.0060 ± 0.0007 0.00095 ± 0.00009 9.6 ± -- 22 4- _
SpringCr. arm 07/12/96 0.40pmMem 2/2 0.0036 ± 0.0002 0.0071 ± 0.0004 0.0011 ± 0.0002 11 ± -- 22 ± --
SpringCr. arm 07/12/96 0.45p, rnCap 1/2 0,0022 ± 0.0010 0.0069 ± 0.0012 0.0014 ± 0.0003 25 ± -- 30 ± --
SpfingCr. arm 07112/96 0.45tmaCap 2/2 0.0024 ± 0.0001 0.0065 ± 0.01301 0,0013 ± 0.0000 7.2 ± -- 30 ± --
SpringCr. arm 07112/96 10kdTan 113 0,0020 ± 0.0006 0.0038 ± 0.0012 0.00050 ± 0.00036 1.6 ± -- 19 ± --
SpringCr. arm 07/12/96 10kdTan 2/3 0.00050± 0.00026 0.0029 ± 0.0003 0.00055 ± 0.00013 1,5 ± -- 19 ± --
Spring Cr. arm 07112/96 10kdTan 313 -- ±- -- ±- -- ± ~ -- ±- -- ± --
SpringCr. arm 09/18/96 0.40panMem 1/2 0,0026 ± 0,0009 0.023 ± 0.003 0.0016 ± 0.0009 8,7 ± 0.5 15 ± --
SpringCr. arm 09118/96 0.40pmMem 2/2 0.0022 ± 0.0016 0.014 ± 0.004 0.0024 ± 0.0006 7,8 ± 0.7 15 ± --



Table A4-1. Concentrations of major cations and trace elements in filtered water samples--Continued

Europium Gadolinium Holmium Iron Iron

Site Date Riter Split (pg/L) (pg/L) (pg/L) (pg/L)
(mm/dd/yy) replioate

ICP-MS ICP-MS ICP-MS ICP-AES-Axial UVoVi$

SpdngCr. arm 09118/96 0.45p, mCap 1/2 0.0016 ± 0.0004 0.016 ± 0.003 0.0021 ± 0.0005 8.3 ± -- 12 ± --
SpdngCr. arm 09/18/96 0.45panCap 2/2 0.0022 + 0.0010 0.014 ± 0.001 0.0014 ± 0.0007 11 ± 2 -- ± --

Spring Cr. arm 09/18/96 10 kd Tan 1/2 < 0.001 ± 0.001 0.0066 ± 0.0026 0.00)40 ± 0.00043 3.8 ± -- 9.9 ± --
SpringCr. arm 09/18/96 10kdTan 2/2 <0.001 ± 0.001 <0.003 ± 0.001 0.00090 ± 0.00057 2.7 ± 0.4 -- ± --
SpdngCr. arm 11/20/96 0.401amMem 1/2 0.0040 ± 0.0003 0.049 ± 0.008 0.0060 ± 0.0013 61 ± 0 45 ± --
SpringCr. arm 11/20D6 0.40pmMem 2/2 0.0021 ± 0.0001 0.035 ± 0.000 0.0038 ± 0.0002 40 ± 0 -- ± --
SpringCr. arm 11/20/96 0.45gmCap 1/2 0.0039 ± 0.0002 0.041 ± 0.001 0.0062 ± 0.0006 43 ± 1 42 ± 0
SpringCr. arm 11/20/96 0.45grnCap 2/2 0.0020 ± 0.0001 0.050 ± 0.003 0.0054 ± 0.0012 48 ± 3 -- ± --
SpringCr. arm II/20D6 10kdTan 1/2 <0.001 ± 0.000 0.0071 ± 0.0022 0.0010 ± 0.0003 5.2 ± 1.3 3.4 ± 0.2
SpringCr. arm 11/20D6 10kdTan 2/2 <0.001 ± 0.001 0.0079 ± 0.0013 0.0014 ± 0.0001 1.9 ± -- -- ± --
SpringCr. arm 12/11/96 0.40grnMem 1/2 0.0032 ± 0.0004 0.050 ± 0.001 0.0064 ± 0.0005 20 ± 0 11 ± --
SpringCr. arm 12/11/96 0.40 pan Mern 2/2 0.0025 ± 0.0O00 0.038 ± 0.003 0.0050 ± 0.0003 7.9 ± -- -- ± --
SpringCr. arm 12/11/96 0.45grnCap 1/2 0.0078 ± 0.0006 0.084 ± 0.004 0.011 ± 0.001 22 ± 0 21 ± --
SpringCr. arm 12/11/96 0.45gmCap 2/2 0.0080 ± 0.0031 0.093 ± 0.003 0.010 ± 0.000 22 ± 0 -- ± --
SpringCr. arm 12/11/96 10kdTan 1/2 0.00099 ± 0.00121 0.011 ± 0.006 0.0019 ± 0.0005 3.5 ± 2.3 3.3 ± --
SpdngCr. arm 12/11/96 10kdTan 2/2 0.0011 ± 0.0002 0.010 ± 0.003 0.0013 ± 0.0005 11 ± 14 -- ± --
SpringCr. arm 05/28/97 0.401xmMem 1/2 0.0021 ± 0.0006 0.015 ± 0.001 0.0015 ± 0.0002 19 ± 1 37 ± 0
SpringCr. arm 05/28/97 0.40gtnMem 2/2 0.0016 ± 0.0003 0.012 ± 0.003 0.0020 ± 0.0005 11 ± 1 -- ± --
SpringCr. arm 05/28/97 0.45pmCap 1/2 0.0020 ± 0.0006 0.0099 ± 0.0017 0.0016 ± 0.0001 7.3 ± -- 32 ± 29
SpriagCr. arm 05/28/97 0.45 part Cap 2/2 0.0028 ± 0.0007 0.015 ± 0.002 0.0021 ± 0.0004 7.9 ± 1.2 -- ± --
Spring Cr. arm 05/28/97 I0 kd Tan 1/2 < 0.001 ± 0.00t 0.0042 ± 0.0022 < 0.0003 ± 0.0003 2.8 ± 2.9 3.8 ± 2.2
Spring Cr. arm 05/28/97 10 kd Tan 2/2 < 0.001 ± 0.001 < 0.002 ± 0.001 < 0.0003 ± 0.0003 6.4 ± -- -- ± --
Cotusa Basin Drain 06/06/97 0.40tunMem l/2 0.0026 ± 0.0042 0.010 ± 0.002 0.0027 ± 0.0002 14 ± 4 17 ± 1
Colusa Basin Drain 06/06/97 0.40 pan Mere 2/2 < 0.001 ± 0.000 0.010 ± 0.002 0.0029 ± 0.0002 < 10 ± 9.60 -- ± --
Colusa Basin Drain 06/06/97 0.45graCap 1/2 0.0071 ± 0.0001 0.012 ± 0.003 0.0028 ± 0.0001 5.2 ± -- 7.4 ± 1.6
Colusa Basin Drain 06/06/97 0.45gmCap 2/2 0.0037 ± 0.0005 0.010 ± 0.001 0.0025 ± 0.0000 7.3 ± 2.1 -- ± --
Colusa Basin Drain 06/06/97 10kdTan 1/2 <0.001 ± 0.001 0.0066 ± 0.0038 0.0020 ± 0.0002 4.5 ± 2.2 5.7 ± 2.6
Colusa Basin Drain 06/06/97 10 kd Tan 2/2 0.0035 ± 0.0014 0.0067 ± 0.0015 0.0023 ± 0.0007 1.9 ± -- -- ± --
YoloBypass 01/07/97 0.40gmMem 1/2 0.0016 ± 0.0002 0.018 ± 0.000 0.0027 ± 0.0004 90 ± -- 1l ± --
YoloBypass 01/07/97 0.40BraMem 2/2 0.0010 ± 0.0004 0.014 ± 0.002 0.13021 ± 0.19007 13 ± -- -- ± --
YoloBypass 01/07/97 0.45~unCap 1/2 0.0024 ± 0.0003 0.019 ± 0.005 0.0029 ± 0.0004 46 ± 14 22 ± --
YoloBypass 01/07/97 0.45gmCap 2/2 0.0016 ± 0.0001 0.020 ± 0.001 0.0029 ± 0.0003 33 ± -- -- ± --
YoloBypass 01/07/97 10kdTan 1/2 0.00085 ± 0.00103 0.0056 ± 0.0019 0.0011 ± 0.0001 5.2 ± -- 3.4 ± --
YoloBypass 01/07/97 10kdTan 2/2 0.00073 ± 0.00003 0.0054 ± 0.0020 0.00082 ± 0.00026 6.8 ± 1.0 -- ± --



Table A4-1. Concentrations of major cations and trace elements in filtered water samples--Continued

Iron (It) lanthanum Lead (comp.) Lithium LutetiumDate filter Split (pg/L) (pg/L) (pg/L) (pg/L) (pg/L)Site (mm/dd/yy) replicate
UV-vis ICP-MS ICP-MS ICP-MS ICP-MS

Sac. R.-Shasta 07/12/96 0.401amMem 1/1 33 + 0 0,016 + 0.020 0.023 + 0,003 1.7 + 0.0 0.00084 + 0.00026
Sac. R.-Shasta 07/12/96 0.40panMem 2/2 -- ± -- 0.015 ± 0.1300 0,012 ± 0.002 1.7 ± 0.0 0.00076 ± 0.00009
Sac. R.-Shasta 07/12/96 0.45p, rnCap 1/1 13 ± -- 0.017 ± 0,001 0.060 ± 0,002 1.7 ± 0.0 0.00043 ± 0.00009
Sac. R.-Shasta 07/12/96 0.451amCap 2/2 -- ± -- 0.018 ± 0,021 0.0283 ± 0.0018 1.6 ± 0.0 0,00080 ± 0.02005
Sac. R.-Shasla 07/12/96 10kdTan 1/3 41 ± -- 0.0086 ± 0.0003 <0,005 ± 0.021 1.7 ± 0.0 0.00050 ± 0.00007
Sac. R.-Shasta 07112/96 10kdTan 2/3 -- ± -- 0,011 ± 0.002 <0.005 ± 0.005 1.6 ± 0.1 0.O211 ± 0.0201
Sac. R.-Shasta 07/12/96 10kdTan 3/3 --±- -- ±- ~ ±- -- ± -- -- ±-
Sac. R.--Shasta 09/19/96 0.40p, rnMem 1/2 13 ± 2 0.021 ± 0.021 0.031 ± 0.005 1.7 ± 0,1 0.(10064 ± 0.00019
Sac. R.-Sb_~ta 09/19D6 0.401amMem 2/2 ~ ± -- 0.022 ± 0.020 0,010 ± 0.022 1.7 ± 0.0 0.00097 ± 0.00058
Sac. R.-Shasta 09/19/96 0.45gnaCap 1/2 12 ± 1 0.017 ± 0.1200 0.027 ± 0.025 1.7 ± 0.1 0.00083 ± 0.00066
Sac. R.-Shasta 09/19/96 0.45gmCap 2/2 -- ± -- 0,015 ± 0.002 0.0085 ± 0.00)8 1.4 ± 0.3 0.00083 ± 0.00042
Sac. R.-Shasta 09/19/96 10kdTan 1/2 6.3 ± ~ 0.0052 ± 0.0002 0.0046 ± 0.0027 1.6 ± 0.5 <0.0008 ± 0.0005
Sac. R.-Shasta 09/19/96 10 kd Tan 2/2 -- ± ~ 0.0054 ± 0.0022 0.0067 + 0.0235 1.6 ± 0.0 < 0.0004 ± 0.0021
Sac. R,-Shasta 11/19/96 0.40gmMem 112 5.9 ± -- 0.0061 ± 0.0211 0.0089 ± 0.0024 2.3 ± 0.1 <0.0005 ± 0.0002
Sac. R.-Shasta 11/19/96 0.401amMem 2/2 -- + -- 0.0265 ± 0.0211 <0.005 ± 0.003 2.4 ± 0.0 0.00271 ± 0.00008
Sac. R.-Shasta 11/19/96 0.45 pa-n Cap 1/2 2.6 ± -- 0.0074 ± 0.0210 <0.025 ± 0.023 2.3 ± 0.1 0.00053 ± 0.00057
Sac. R.-Shasta 11/19/96 0.45panCap 2/2 -- ± -- 0.0059 ± 0.0005 <0.025 ± 0.023 2.3 ± 0.1 <0.0005 ± 0.0000
Sac.R.-Shasta 11119/96 10kdTan 1/2 1.5 ± -- 0.0030 ± 0.0008 <0.013 ± 0.012 2.2 ± 0.0 0.00057 ± 0.00017
Sac. R.-Shasta 11/19/96 10kdTan 2/2 -- ± -- 0.0022 + 0.0211 <0.005 ± 0.022 2.2 ± 0.1 <0.0005 ± 0.0003
Sac. R.-Shasta 12/12/96 0.40p, rnMem 1/2 9.7 ± -- 0.0079 ± 0,0211 0.017 ± 0.023 2.7 ± 0.1 0.00050 ± 0.00042
Sac. R.--Shasta 12/12/96 0.40ktmMem 2/2 -- ± -- 0.0074 ± 0.0010 0.014 ± 0.002 2.8 ± 0.2 <0.0004 ± 0.0001
Sac. R.-Shasta 12/12/96 0.45BmCap 1/2 5.5 ± -- 0.011 ± 0.002 0.014 ± 0.023 2.7 ± 0.0 0.00055 ± 0.00030
Sac. R.-Shasta 12/12/96 0.451amCap 2/2 -- ± -- 0.0090 ± 0.0005 0.012 ± 0.023 2.7 ± 0.0 0.00022 ± 0.00015
Sac. R.-Shasta 12/12/96 10kdTan 1/2 0.90 ± -- 0.0028 ± 0.0210 0.0064 ± 0.0049 2.5 ± 0.0 0.00024 ± 0.00211
Sac. R.--Shasta 12/12/96 10 kd Tan 2/2 0.0022 0.0007 0.0045 0.0020 2.6 0.1± 0.00051 0.0O065
Sac. R.-Shasta 05/29/97 0.40gmMem 1/2 21 ± 1 0.021 ± 0.001 0.011 ± 0.004 1.7 ± 0.0 0.00095 ± 0.00040
Sac, R.--Shasta 05/29/97 0,40p.mMem 2/2 -- ± -- 0.013 ± 0.021 <0.006 ± 0.022 1.6 ± 0.1 0.0212 ± 0.0201
Sac. R.-Shasta 05/29/97 0.45tunCap 1/2 5.4 ± 3,4 0.013 ± 0.020 <0.026 ± 0.1303 1.5 ± 0.2 0.00088 ± 0.00050
Sac. R.-Shasta 05/29/97 0.45/.tin Cap 2/2 -- ± -- 0.014 ± 0.021 <0.006 ± 0.021 1.5 ± 0.2 0.00075 ± 0.00223
Sac.R.-Shasta 05/29/97 10kdTan 1/2 2.4 ± 0.2 0.0019 ± 0.0007 <0.006 ± 0.026 1.4 ± 0.1 <0.0002 ± 0.0002
Sac. R.-Shasta 05/29/97 10kdTan 2/2 -- ± -- 0.0224 ± 0.0021 <0.006 ± 0.003 1.4 ± 0.1 <0.0002 ± 0.0002
Sac, R.-Keswick 07/11/96 0.40 tam Mere 1/2 21 ± -- 0.013 ± 0.020 0.0085 ± 0.0041 1.4 ± 0.0 0.00058 ± 0.00009



Table A4-1. Concentrations of major cations and trace elements in filtered water samples--Continued

Iron (il) Lanthanum Lead ((map.) Uthium Lutetium
Date Filter Split (polL) (pg/L) {polL) (polL) {polL)Site {mm/dd/yy) replicate UV-vis ICP-.MS ICP-MS ICP-MS ICP-MS

Sac. R.-Keswick 07/11/96 0.40gmMem 2/2 -- ± -- 0.012 ± 0.000 0.0051 ± 0.0001 1.4 ± 0.0 0.00096 ± 0.00006
Sac. R.-Keswick 07/11/96 0.45pJnCap 1/2 14 ± -- 0.017 ± 0.000 0,0042 ± 0.0040 1.4 ± 0.0 0.00079 ± 0.00029
Sac. R.-Keswick 07/11/96 0.45p, mCap 2/2 -- ± ~ 0.017 ± 0.000 0.0097 ± 0.0006 1.4 ± 0.0 0.00058 ± 0,00003

Sac.R.-Keswick 07/11/96 10kdTan 1/3 7.0 ± -- 0.0076 ± 0.0007 0.0048 ± 0.0043 1.4 ± 0.0 <0.0003 ± 0.0002
Sac. R.-Keswick 07/11/96 10 kd Tan 2/3 -- ± -- 0.0078 ± 0.0004 0.012 ± 0.003 1.4 ± 0.0 0.00056 ± 0.000~

Sac. R.-Keswick 07/11/96 10kdTan 3/3 -- ± -- 0.0079 ± 0.0004 0.0067 ± 0.0017 1.3 ± 0.0 0.00039 ± 0.00008
Sac.R.-Keswick 09/19/96 0.40p, mMem 1/2 14 ± -- 0.015 ± 0.003 0.0079 ± 0.0026 1.3 ± 0.1 0.00068 ± 0.00044
Sac. R.-Keswick 09/19/96 0.40p.mMem 2/2 -- + -- 0.012 ± 0.001 0.0095 ± 0.0016 <1.2 ± 0.01 <0.0008 ± 0.0000
Sac. R.--Keswick 09/19/96 0.451xmCap 1/2 11 ± 1 0.014 ± 0,002 0.022 ± 0.003 <1.2 ± 0.25 0.(3011 ± 0.0O01
Sac.R.-Keswick 09/19/96 0.45pmCap 2/2 -- ± -- 0.013 ± 0.001 0.011 ± 0.005 <1.2 ± 0.28 0.0011 ± 0.0003

Sac, R.-Keswick 09/19/96 10kdTan 1/3 4.6 ± 1.7 0.0032 ± 0.0001 0.015 ± 0.004 1.2 ± 0.0 <0.0004 ± 0.0000
Sac. R.-Keswick 09/19/96 10 kd Tan 2/3 -- ± -- 0.0028 ± 0.0013 < 0.005 ± 0.002 1.2 ± 0.0 < 0.0004 ± 0.0001

Sac. R,-Keswick 09/19/96 10kdTan 3/3 -- ± -- 0.0032 ± 0.0004 0.0097 ± 0.0070 1.2 ± 0.0 <0.0004 ± 0.0003
Sac. R.-Keswick 11/21/96 0.40/.tmMem 1/2 18 ± 4 0.015 ± 0.00l 0.024 ± 0.008 1.9 ± 0.0 0.0015 ± 0.0001
Sac. R.-Keswick 11/21/96 0.401~mMem 2/2 -- ± -- 0.013 ± 0.001 0.028 ± 0.006 1.9 ± 0.0 0.00091 ± 0.00055
Sac.R.-Keswick 11/21/96 0.45pmCap I/2 ll ± -- 0.013 ± 0.001 0.011 ± 0.000 1.8 ± 0.1 0.00053 ± 0.00004
Sac. R.-Keswick 11/21/96 0.451amCap 2/2 -- ± ~ 0,012 ± 0.001 0.0084 ± 0.0012 1.9 ± 0.0 0.0010 ± 0.0003

Sac. R.-Keswick 11/21/96 10kdTan 1/2 2.6 ± -- 0.0021 ± 0.0004 <0.005 ± 0.005 1.7 ± 0.0 <0.0005 ± 0.0003
Sac, R.-Keswick 11/21/96 10kdTan 2/2 -- ± -- 0.0023 ± 0.0003 0.012 ± 0.003 1.7 ± 0.1 0.00054 ± 0.00031
Sac.R.-Keswick 12/11/96 0.40pmMem 1/2 9.2 ± ~ 0.017 ± 0.001 0.025 ± 0.008 2.5 ± 0.1 0.0012 ± 0.0006
Sac. R.-Keswick 12/11/96 0.40p, mMem 2/2 -- ± -- 0.015 ± 0.002 0.023 ± 0.009 2.4 ± 0.1 0.00097 ± 0.00024
Sac. R.-Keswick 12/11D6 0.45p, mCap 1/2 9.0 ± -- 0.017 ± 0.001 0.010 ± 0.002 2.4 ± 0.0 0.00073 ± 0.00051
Sac.R.-Keswick 12/11/96 0.45~mCap 2/2 -- ± -- 0.015 ± 0.001 0.038 ± 0.003 2.5 ± 0.1 0.00073 ± 0.00035

Sac. R.-Keswick 12/11/96 10kdTan 1/2 0.50 ± -- 0.0027 ± 0.0010 0.0078 ± 0.0055 2.3 + 0.0 0,00078 ± 0.00026
Sac. R.-Keswick 12/11/96 10kdTan 2/2 -- ± -- 0.0023 ± 0.0009 0.062 ± 0.010 2.2 ± 0.0 <0.0004 ± 0.0004
Sac. R.-Keswick 01/02/97 0.40gmMem 1/2 14 ± -- 0.013 ± 0.000 0.015 ± 0.004 1.9 ± 0.0 0.0011 ± 0.0004
Sac.R.-Keswick 01/02/97 0.40p, mMem 2/2 -- ± -- 0.015 ± 0.002 0.012 ± 0.002 1.9 ± 0.0 0.00072 ± 0.00021
Sac. R.-Keswick 01/02/97 0.45p, rnCap 1/2 21 ± ~ 0.032 ± 0.002 0,041 ± 0.002 1.9 ± 0.0 0.0011 ± 0.0004

Sac. R.-Keswick 01/02/97 0.45gmCap 2/2 -- ± -- 0.028 ± 0.002 0.027 ± 0.003 2.0 ± 0.0 0.00093 ± 0.00019

Sac. R,-Keswick 01102/97 10kdTan 1/3 1.2 ± -- 0.0057 ± 0.0011 <0.005 ± 0.003 1.9 ± 0.0 0.00059 ± 0.00017
Sac. R.-Keswick 01102/97 10kdTan 2/3 -- ± -- 0.0052 ± 0.0011 0.0052 ± 0.0022 1.9 ± 0.1 0.00067 ± 0.00045

Sac.R.-Keswick 01/02/97 10kdTan 3/3 -- ± -- 0.0061 ± 0.0007 0.0079 ± 0.0089 2.0 ± 0.0 0.0012 ± 0.0003
Sac. R.-Keswick 05/28/97 0.40~mMem 112 4.7 ± 2.7 0.0095 ± 0.0009 <0.006 ± 0.010 1.4 ± 0.1 0.00071 ± 0.00019
Sac. R,-Keswick 05/28/97 0.40gmMem 2/2 ~ ± -- 0.015 ± 0.001 0.0070 ± 0.0028 1.4 ± 0.2 0.0010 ± 0.0004



Table A4-1. Concentrations of major cations and trace elements in filtered water samples--Continued

Iron (1I) Lanthanum Lead (comp.) Lithium Lutetium
Date, Rlter Split {pg/L) (pg/L) (pg/L) (I, zglL) (pg/L)Site (mm/dd/w| replicate UY-vi= ICP-MS ICP-MS ICP-MS ICP-MS

Sac. R.-Keswick 05128/97 0.451ara Cap 1/2 4.2 ± 0.9 0.014 ± 0.000 0.012 ± 0.006 1.3 ± 0.1 0.0010 ± 0.0002

Sac. R.-Keswick 05128/97 0,451xmCap 2/2 -- ± -- 0.012 ± 0,000 0,026 ± 0.008 1.4 ± 0.1 0.00048 ± 0.00024

Sac. R.-Keswick 05/28/97 10kdTan 1/2 3.8 ± 2.0 0.0031 ± 0.0005 <0.006 ± 0,004 1.2 ± 0.1 <0.0002 ± 0.0002
Sac. R.-Keswick 05/28/97 10kdTan 2/2 -- ± -- 0.0033 ± 0.0005 <0.006 ± 0,009 1.3 ± 0.2 0.00052 ± 0,00031
Sac. R.-BendBr. 07/11/96

0.40 tun Mera
1/2 53 ± -- 0.0094 ± 0.0004 0,015 ± 0.004 1.4 ± 0.0 <0.0006 ± 0.0002

Sac.R.-BendBr. 07111/96 0,40 pan Metn 2/2 -- ± -- 0.0ll ± 0,000 0.046 ± 0.001 1.5 ± 0.0 0,00045 ± 0.00008
Sac. R.-BendBr. 07/11/96 0.45panCap 1/2 16 ± 2 0.011 ± 0,000 0.022 ± 0.004 1.4 ± 0.0 0.00051 ± 0.00020
Sac.R.-BendBr. 0711t/96 0.45panCap 2/2 -- ± -- 0.011 ± 0.001 0.011 ± 0.002 1.5 ± 0.0 0.00080 ± 0.00014

Sac.R.-BendBr. 07/11/96 10kdTan 1/3 13 + -- 0.0034 ± 0.0006 0.0053 ± 0.0010 1.5 ± 0.1 <0.0003 ± 0.0000

Sac.R.-BendBr. 07/11/96 10kdTan 2/3 -- + -- 0.0034 ± 0.0004 0.0067 ± 0.0007 1.4 ± 0.0 <0.0003 ± 0.0001
Sac. R.-BendBr. 07/11D6 10kdTan 3/3 __ + _ __ ± m _ ± __ m ± _ __ ± __

Sac.R.-BendBr. 09/20D6 0.40~-nMem 1/2 10 ± 0 0.0085 ± 0.0003 0,011 ± 0.002 <1.2 ± 0.11 <0.0~8 ± 0.0005
Sac.R.-BendBr. 09/20D6 0.40panMem 2/2 -- + -- 0.0081 ± 0.0012 <0.008 ± 0.002 1.4 ± 0.1 0.0010 ± 0.0001

Sac.R.-BendBr. 09/20/96 0.45FmCap 1/2 17 ± -- 0.010 ± 0,001 0.022 ± 0.005 1.3 ± 0.0 0.0013 ± 0.0001

Sac. R.-BendBr. 09/20/96 0.45pmCap 2/2 ± 0.0092 ± 0,0013 0.0059 ± 0.0023 1.3 ± 0.0 0.00036 ± 0.0(1005

Sac. R.-BendBr. 09120/96 10kdTan 1/2 5.8 ± 1.9 0.0012 ± 0.0006 0.0051 ± 0.0022 1.3 ± 0.0 <0.0004 ± 0.0000

Sac. R.-Bend Br. 09/20/96 10 kd Tan 2/2 -- + -- 0.0019 ± 0.0004 < 0.005 ± 0.006 1.3 ± 0.0 < 0.0004 ± 0.0002
Sac.R.-BendBr. 11122/96 0.40panMem 1/2 70 + 0 0.014 ± 0,000 0.021 ± 0.004 1.9 + 0.0 0.00087 ± 0.00015

Sac. R.-BendBr. 11/22/96 0.40pmMem 2/2 -- ± -- 0.012 ± 0,001 0.027 ± 0.007 1.9 ± 0.0 0.0011 ± 0.0007
Sac. R.-BendBr. 11122/96 0.45~tmCap 1/2 15 ± -- 0.011 ± 0.000 0.017 ± 0.009 1.9 ± 0.0 0.00097 ± 0.00003

Sac. R.-BendBr. 11/22/96 0.45~tnCap 2/2 -- ± -- 0,012 ± 0.001 0.014 ± 0.006 1.9 ± 0.1 0.00093 ± 0.00019

Sac. R.-BendBr. 11/22/96 10kdTan 1/2 3.3 ± -- 0.0015 ± 0.0005 0.017 ± 0,011 1.8 ± 0.0 <0.0005 ± 0.0000

Sac.R.-BendBr. 11/22/96 10kdTan 2/2 -- + -- 0.0019 ± 0.0007 <0.013 ± 0.005 1.7 ± 0.0 <0.0005 ± 0.0002
Sac.R.-BendBr. 12/12/96 0.40pmMem 1/2 10 ± -- 0.013 ± 0,001 0.0052 ± 0.0021 2.1 ± 0.1 0.0015 ± 0.0003

Sac. R.-BendBr. 12/12/96 0.40pmMem 2/2 -- ± -- 0.014 ± 0.001 0.014 ± 0.003 2.1 ± 0.1 0.0011 ± 0.0007

Sac. R.-BendBr, 12/12/96 0.45~mCap 1/2 9.8 ± -- 0.015 ± 0.001 0.013 ± 0.005 2.0 ± 0.1 0.00078 ± 0.00039

Sac. R.-BendBr. 12/12/96 0.45panCap 2/2 -- ± -- 0.013 ± 0.002 0.025 ± 0.004 1.9 ± 0.1 0.00072 ± 0.00029

Sac, R.-BendBr. 12/12/96 10kdTan 1/2 3.3 ± -- 0.0022 ± 0.0009 0.0038 ± 0.0017 1.9 ± 0.1 <0.00(14 ± 0.0003

Sac.R.-BendBr. 12/12/96 10kdTan 2/2 -- + -- 0.0020 ± 0.0010 0.0079 ± 0.0080 1.9 ± 0.1 <0.0004 ± 0.0003
Sac, R.-BendBr. 01/03/97 0.40lunMem 1/2 13 ± -- 0.041 ± 0.002 0,042 ± 0.012 1.5 ± 0.0 0.00096 ± 0.00005
Sac.R.-BendBr. 01/03/97 0.40pmMem 2/2 -- ± -- 0.018 ± 0.001 0.0059 ± 0.0008 1.4 ± 0.1 0.0012 ± 0.0004
Sac.R.-BendBr. 01/03/97 0.451amCap 1/2 18 ± -- 0.027 ± 0.001 0.045 ± 0.005 1.4 ± 0.0 0.0012 ± 0.0002

Sac.R.-BendBr. 01/03/97 0.45pauCap 2/2 -- ± -- 0.026 ± 0.001 0.015 ± 0.006 1.5 ± 0.0 0.00093 ± 0.00038



Table A4-1. Concentrations of major cations and trace elements in filtered water samples--Continued
Iron (!1) Lanthanum Lead (comp.) Lithium L~retium

Date Filter Split (pg/L) (pg/L) (pg/L) (pg/L) (pg/L)Site         (mm/dd/yy)                  replicate         UV-vi$              ICP-MS               ICP-MS             |CP-MS              ICP-MS

Sac. R.-BendBr. 01/03/97 10kdTan 112 3.0 ± -- 0.0074 ± 0.0018 0.0052 ± 0.0017 1.4 ± 0.0 <0.0004 ± 0,0001
Sac. R.-BendBr. 01/03/97 10kdTan 2/2 -- + -- 0.0090 ± 0.0008 <0.005 ± 0.002 1.4 ~: 0.1 0.00045 ± 0.00029
Sac.R.-BendBr. 05130/97 0.40gmMem 1/2 37 ± 5 0.0090 ± 0.0007 0.0090 ± 0.0029 1.4 ± 0.1 0.00063 ± 0.00017
Sac.R.-BendBr. 05/30/97 0.40gmMem 2/2 -- ± -- 0.0075 ± 0.0005 <0.006 ± 0.006 1.5 ± 0,2 0.00038 ± 0.00024
Sac. R.-BendBr. 05/30/97 0.45tunCap 1/2 6.8 ± 1.5 0.011 ± 0.000 0.020 ± 0.010 1.4 ± 0.2 0.00079 ± 0.00023
Sac. R.-BendBr. 05/30D7 0.45panCap 2/2 -- ± -- 0.011 ± 0.000 0.015 ± 0.008 1.3 ± 0.1 0.00060 ± 0.00023

Sac. R.-BendBr. 05/30/97 10kdTan 1/2 1.1 ± 0.4 0.0027 ± 0.0005 <0.006 ± 0.011 1.2 ± 0.1 <0.0002 ± 0.0002
Sac. R.-BendBr. 05/30/97 10kdTan 2/2 -- ± -- 0.0025 ± 0.0008 <0.006 ± 0.006 1.2 ± 0.1 0.00029 ± 0.00038
Sac.R.-Colusa 07/16/96 0.40IamMem 1/2 34 ± -- 0.0088 ± 0.0001 0.019 ± 0.003 1.7 ± 0.0 <0.0003 ± 0.0000
Sac, R.-Colusa 07/16/96 0.40gmMem 2/2 -- ± -- 0.013 ± 0.002 0.020 ± 0.001 1.7 ± 0.0 0.00047 ± 0.00003
Sac. R.-Colusa 07/16/96 0.45gmCap 1/1 24 ± -- 0.011 ± 0.000 0.055 ± 0.007 1.6 ± 0.1 <0.0006 ± 0.0001

Sac. R.-Colusa 07/16/96 10kdTan 1/2 --± -- -- ±- -- ±- --
Sac. R.-Colusa 07/16/96 10kdTan 2/2 -- ± -- -- ± -- -- ± -- --

~ Sac.R.-Colusa 09/25/96 0.40gmMem 1/2 49 ± 0 0.0066 ± 0.0002 0.012 ± 0.005 1.8 ± 0.0 <0.0004 ± 0.0002

[ Sac. R.-Colusa 09/25/96 0.40graMem 2/2 -- ± -- 0.0034 ± 0.0006 0.0087 ± 0.0040 1.7 ± 0.0 <0.0004 ± 00007,
..~ Sac. R.-Colusa 09/25/96 0.45gmCap 1/2 22 ± -- 0.0090 ± 0.0017 0.032 ± 0.005 1.7 ± 0.0 0.00067 ± 0.00025

Sac. R.-Colusa 09/25/96 0.45gmCap 2/2 -- ± -- 0.0097 ± 0.0007 0,020 ± 0.006 1.6 ± 0.1 <0.0003 ± 0.0002

Sac.R.-Colusa 09/25/96 10kdTan 1/2 8.7 ± -- 0.0013 ± 0.0003 0.0085 ± 0.0037 1.7 ± 0.0 <0,0004 ± 0.0303
�~ Sac.R.-Colusa 09/25/96 10kdTan 2/2 -- ± -- 0.0017 ± 0.0002 0.0048 ± 0.0053 1.7 ± 0.0 <0.0004 ± 0.0003
~. Sac.R.--Colusa 11/13/96 0.40graMem 1/2 19 ± -- 0.0080 ± 0.0006 0.016 ± 0.002 2.6 ± 0.0 0.00054 ± 0.00021

Sac. R.-Colusa 11/13/96 0.40p, mMem 2/2 -- ± -- 0.0072 ± 0.0009 0.014 ± 0.001 2.6 + 0.1 <0.0005 ± 0.0002
Sac.R.-Colusa 11/13/96 0.45 lJ.m Cap 1/2 14 ± 1 0.0076 ± 0.0010 0.0090 ± 0.0002 2.6 ± 0.1 <0.0005 ± 0.0000

O~ Sac.R.-Colusa 11/13D6 0.45panCap 2/2 -- ± -- 0.0086 ± 0.0008 0.011 ± 0.001 2.7 ± 0.0 <0.0005 ±

Sac.R.-Colusa 11/13/96 10kdTan 1/2 4.2 ± 0.9 0.0013 ± 0.0004 <0.005 ± 0.002 2.5 ± 0.1 <0.0005 ± 0.0003
Sac, R.-Colusa 11/13/96 10kdTan 2/2 -- ± -- 0.0018 ± 0.0002 0.022 ± 0.003 2.5 ± 0.0 <0.0005 ± 0.0002
Sac. R.-Colusa 12/16/96 0.40gtnMem 1/2 14 ± -- 0.011 ± 0.002 <0.006 ± 0.009 2.5 ± 0.0 0.00065 ± 0.00053
Sac. R.--Colusa 12/16/96 0.40panMem 2/2 -- ± -- 0.0081 ± 0.0022 <0.006 ± 0.008 2.5 ± 0.0 <0.0004 ± 0.0035
Sac.R.-Colusa 12/16/96 0.45gmCap 1/2 8.2 ± -- 0.012 ± 0.001 0.17 ± 0.01 2.3 ± 0.0 0.00067 ± 0.00039
Sac.R.-Colusa 12/16/96 0.45lamCap 2/2 -- ± -- 0.0099 ± 0.0006 0.013 ± 0.006 2.5 ± 0.1 <0.001M ± 0.0004

Sac.R.--Colusa 12/16/96 10kdTan 1/2 2.4 ± -- 0.0022 ± 0.0008 0.0069 ± 0.0070 2.3 ± 0.1 0.00029 ± 0.00002
Sac. R.-Colusa 12/16/96 10kdTan 2/2 -- ± -- 0.12025 ± 0.0002 0.0060 ± 0.0109 2.4 ± 0.0 <0.0OM ± 0.0004

.~ Sac. R.-Colusa
01/04/97 0.40gmMem 1/2 20 ± -- 0.019 ± 0.001 0.019 ± 0.003 1.2 ± 0.1 0.00094 ± 0.00028

~ Sac. R.-Colusa 01/04/97 0.40gmMem 2/2 -- ± -- 0.019 ± 0.001 0.0087 ± 0.0035 1,2 ± 0.1 0.0011 ± 0.0006

;.



Table A4-1. Concentrations of major cations and trace elements in filtered water samples--Continued

Iron (11) Lanthanum Lead (�omp.) Lithium Lutetium
Date Filler Split (pglL) (pg/L) (pg/L) (pg/I.) (pg/L)Site (mm/dd/w) replicate UV-vis ICP-MS ICP-MS ICP-MS ICP-MS

Sac.R.-Colusa 01104197 0.451am Cap 112 17 ± -- 0.034 ± 0.002 0.055 + 0.016 1.1 ± 0.0 0.0012 ± 0.0001
Sac. R.-Colusa 01/04/97 0.451unCap 2/2 -- ± -- 0.032 ± 0.003 0.037 ± 0.013 1.2 ± 0.0 0.0011 ± 0.0002
Sac. R.-Colusa 01/04/97 10kdTan 1/2 4.9 ± -- 0.013 ± 0.002 0.0064 ± 0.0022 1.2 ± 0.0 0.00092 ± 0.00027
Sac.R.--Colusa 01104/97 10kdTan 2/2 -- ± -- 0.011 ± 0.001 0.0053 ± 0.0036 ± 0.0 ±1.2 0.00050 0.0O008
Sac.R.-Colusa 06/03/97 0.401gnMem 1/2 20 ± 8 0.0081 ± 0.0007 0.015 ± 0.003 1.8 ± 0.1 0.00045 ± 0.00036
Sac.R.-Colusa 06/03/97 0.40ktmMem 2/2 -- ± -- 0.014 ± 0.001 0.024 ± 0.004 1.9 ± 0.1 0.00081 ± 0.00024
Sac.R.-Colusa 06/03/97 0.45panCap 1/2 8.8 ± 6.3 0.0079 ± 0.0007 0.013 ± 0.007 1.9 ± 0.0 0.00046 ± 0.00024
Sac.R.-Colusa 06/03/97 0.45pmCap 2/2 -- ± -- 0.0081 ± 0.0002 0.010 ± 0.003 1.8 ± 0.0 0.00058 ± 0.000ll

Sac.R.-Colusa 06/03/97 10kdTan 112 4.7 ± 6.2 0.0019 ± 0.0004 <0.005 ± 0.002 1.7 ± 0.2 0.00026 ± 0.00023
Sac.R.--Colusa 06/03/97 10kdTan 2/2 -- ± -- 0.0021 ± 0.0000 0.0095 ± 0.0105 1.8 ± 0.1 <0.0002 ± 0.0002
Sac. R.-Verona 07/18/96 0.40p.mMem 1/2 39 ± 2 0.0076 ± 0.0002 0.013 ± 0.002 1.2 ± 0.0 <0.0006 ± 0.0003
Sac.R.-Verona 07118/96 0.401amMem 2/2 -- ± -- 0.014 ± 0.000 0.038 ± 0.002 1.2 ± 0.0 <0.0003 ± 0.0001
Sac.R.-Verona 07/18/96 0.45tgnCap 1/2 20 ± -- 0.011 ± 0.000 0.028 ± 0.004 1.1 ± 0.0 <0.0003 ± 0.0001
Sac, R.-Ve~ona 07118/96 0.451gnCap 2/2 -- ± -- 0.010 ± 0.000 0.024 ± 0.002 1.1 ± 0.0 0.00037 ± 0.00027
Sac.R.-Verona 07118/96 10kdTan 113 11 ± -- 0.0060 ± 0,0009 0.017 ± 0.001 1.1 ± 0.0 <0.0003 ± 0.0001
Sac. R.-Verona 07/18/96 i0kdTan 2/3 -- ± -- 0.0053 ± 0.0004 0.0081 ± 0.0013 1.1 ± 0.0 <0,0003 ± 0.0000
Sac. R.-Verona 07118/96 10kdTan 3/3 -- ± -- -- ± -- -- ± -- -- ± -- -- ± --
Sac.R.-Verona 09/26/96 0.40btmMem 1/2 47 ± 1 0.019 ± 0.001 0.027 ± 0.003 1.6 ± 0.0 0.00099 ± 0.00011
Sac.R.-Verona 09126/96 0.40tmaMem 2/2 -- ± -- 0.0064 ± 0.0006 0.012 ± 0.004 1.7 ± 0.0 0.00063 ± 0.00029
Sac. R.-Verona 09/26/96 0.45pmCap 1/2 19 ± -- 0.0089 ± 0.0022 0.014 ± 0.004 1.7 ± 0.I 0.00079 ± 0.00006
Sac. R.-Verona 09126/96 0.45panCap 2/2 -- ± -- 0.0070 ± 0.0007 0.017 ± 0.005 1.6 ± 0.1 0.00037 ± 0.00023
Sac. R.-Verona 09/26/96 I0 kd Tan 112 9.9 ± -- 0.0015 ± 0.0012 < 0.005 ± 0.002 1.7 ± 0.0 < 0.0004 ± 0.0002
Sac. R.-Verona 09/26/96 10kdTan 2/2 -- ± -- 0.0019 ± 0.0004 <0.005 ± 0.004 1.6 ± 0.0 <0.0004 ± 0.0004
Sac. R.-Ve~ona 11114/96 0.40panMem 1/1 23 ±- -- ± -- -- ±- -- ±- -- ±-
Sac.R.-Verona 11/14/96 0.45pmCap 1/2 50 ± 1 0.020 ± 0.001 0.028 ± 0.015 ± ±1.8 0.0 0.0O084 0.00023
Sac. R.-Verona 11114/96 0.45panCap 2/2 -- ± -- 0.019 ± 0.002 0.031 ± 0.012 1.8 ± 0.0 <0.0005 ± 0.0004
Sac.R.-Ve~ona 11114/96 10kdTan 1/1 --±- -- ±- -- ±- -- ±- -- ±-
Sac. R.-Verona 12/18/96 0.401gnMem 1/2 16 ± -- 0.015 ± 0.001 0.018 ± 0.006 1.5 ± 0.0 0.0014 ± 0.0001
Sac.R.-Verorta 12/18/96 0.40gmMem 2/2 -- ± -- 0.012 ± 0.002 0.025 ± 0.009 1.5 ± 0.1 0.00074 ± 0.00083
Sac. R.-Verona 12/18/96 0.45pmCap 1/2 19 ± -- 0.015 ± 0.001 0.0061 ± 0.0085 1.5 ± 0.1 0.00061 ± 0.00055
Sac. R.-Verona 12/18/96 0.45p.mCap 2/2 -- ± -- 0.017 ± 0.001 0.0086 ± 0.0059 1.5 ± 0.I 0.00066 ± 0.00016

Sac.R.-Verona 12/18/96 10kdTan 1/2 4.1 ±- 0.0055 ± 0.0004 0.013 + 0.008 1.5 ± 0.1 0.00047 ± 0.00008
Sac. R.-Verona 12/18/96 10kdTan 2/2 -- ± -- 0.0043 ± 0.0007 <0.006 ± 0.007 1.4 ± 0.1 <0.0004 ± 0.0002



Table A4-1. Concentrations of major cations and trace elements in filtered water samples--Continued

Iron (11) I ,,nthilnum Lead ((iomp.) Lithium Lutetiu’m
Date Filter S~flit (pg/L) (pg/L) {pglL) (pg/L) (pg/L)Site

(mm/dd/w) replicate
UV-vi= ICP-MS ICP-MS ICP-MS ICP-MS

Sac. R.-Verona 06/04/97 0.40p, mMem 1/2 7.5 ± 6.5 0.0053 ± 0.0004 0.013 ± 0.010 1.7 ± 0.0 0.00045 ± 0.00019
Sac.R.-Verona 06/04/97 0.40graMem 2/2 -- ± -- 0.0037 ± 0.0007 0.0051 ± 0.0010 1.6 ± 0.1 0.00049 ± 0.00028
Sac. R.-Verona 06/04/97 0.45gmCap 1/2 53 ± 3 0.0077 ± 0.0003 0.020 ± 0.003 1.6 ± 0.2 0,00051 ± 0.00028
Sac. R.-Verona 06/04/97 0.451amCap 2/2 ~ ± -- 0.0072 ± 0.0005 0.018 ± 0,013 1.7 ± 0.2 0,00055 ± 0.00008
Sac.R.-Verona 06/04/97 10kdTan 1/2 1.6 ± 0.7 0,0012 ± 0.0004 <0.005 ± 0.005 1.3 ± 0.4 0.00045 ± 0.00001
Sac. R.-Verona 06/04/97 10kdTan 2/2 ~ ± ~ 0.0019 ± 0.0007 0,0097 ± 0.0047 1.5 ± 0.3 0.00030 ± 0.00032
Sac.R.-Freeport 07117/96 0.40pmMem 1/2 19 ± -- 0.0083 ± 0.0006 0.037 ± 0.003 1.1 ± 0.0 0.00036 ± 0.00014
Sac.R.-Freeport 07/17/96 0.401amMem 2/2 -- ± ~ 0.0088 ± 0.0005 0.027 ± 0.001 1.1 ± 0.0 <0.0003 ± 0.0001
Sac. R.--Freeport 07/17/96 0.45gmCap 1/2 23 ± -- 0.014 ± 0.000 0.031 ± 0.007 1.1 ± 0.1 <0.0006 ± 0.0001
Sac.R.-Freeport 07117/96 0.45gmCap 2/2 ~ ± ~ 0.014 + 0.000 0.026 ± 0.00! 1.1 ± 0.0 0,00073 ± 0.00008
Sac. R.-Freeport 07/17/96 10kdTan 1/3 9.0 ± -- 0.0018 ± 0.0002 0.029 ± 0.001 1.0 ± 0.0 <0.0003 ± 0.0001
Sac, R.-Freeport 07/17/96 10kdTan 2/3 -- ± -- 0.0021 ± 0.0006 0.015 ± 0.001 1.1 ± 0.0 <0.0003 ± 0.0001

~ Sac.R.-Freeport 07/17/96 10kdTan 3/3 -- ± -- -- ± ~ -- ±- -- ±- ~ ± ~
Sac. R.-Freeport 09/24/96 0.40 grn Mere 1/2 17 ± ~ 0.0066 ± 0.0009 0.0093 ± 0.0046 1.5 ± 0.0 < 0.0004 ± 0.0002

[ Sac. R.-Freeport 09/24/96 0.40graMem 2/2 -- ± -- 0.0036 ± 0.0012 0,0042 ± 0.0020 1.5 ± 0.1 0.00057 ± 0.00032
¯ -~ Sac.R.-Freeport 09/24/96 0.45gmCap 112 18 ± -- 0.0089 ± 0.0006 0.017 ± 0.001 < 1.2 ± 0.23 <0.0008 ± 0.0001

~ Sac. R.-Freeport 09124/96 0.45gmCap 2/2 -- ± -- 0.0087 ± 0.0016 0.019 ± 0.004 1.5 ± 0.0 0.00048 ± 0.00001

�~O Sac. R.-Freeport 09/24/96 10kdTan 1/2 13 ± -- 0.00053 ± 0.00055 0.011 ± 0.001 1.3 ± 0.1 <0.0003 ± 0.0002
Sac. R.-Freeport 09/24/96 10kdTan 2/2 -- ± -- 0.0020 ± 0.0007 0.0069 ± 0.0009 < 1.2 ± 0.20 0,00085 ± 0.00022

~. Sac.R.-Freeport 11/12/96 0.40lamMem 1/2 24 ± -- 0.0067 ± 0.0004 0.014 ± 0.010 1.5 ± 0.0 <0.0005 ± 0.0003

~0 Sac. R.-Freeport 11/12/96 0.40gmMem 2/2 -- ± -- 0.0054 ± 0.0021 0.0086 ± 0.0006 1.5 ± 0.0 <0.0005 ± 0.0000

~0
Sac. R.-Freeport 11/12/96 0,45graCap 1/2 12 ± -- 0.0070 ± 0.0007 0.010 ± 0.001 1.5 ± 0.1 <0.0005 ± 0.0001
Sac.R.-Freeport 11/12/96 0.45gmCap 2/2 -- ± ~ 0.0076 ± 0.0006 0.017 ± 0.003 1.5 ± 0.1 <0.0005 ± 0.0002
Sac.R.-Freeport 11/12/96 10kdTan 1/2 3.3 ± -- 0.0012 ± 0.0004 <0.005 ± 0.003 1.4 ± 0.0 <0.0005 ± 0.0002
Sac. R.-Freeport 11112/96 10kdTan 2/2 -- ± -- 0.0011 ± 0.0005 0.013 ± 0.007 1.4 ± 0.0 <0.0005 ± 0.0003
Sac, R.-Freepott 12/17/96 0.40pmMem 1/2 19 ± ~ 0.013 ± 0.002 0.0077 ± 0.0046 1.1 ± 0.1 0.00074 ± 0.00058
Sac. R.-Freeport 12/17/96 0.401amMem 2/2 -- ± -- 0.015 ± 0.002 0.020 ± 0.010 1.1 ± 0.1 <0.00~ ± 0.0005
Sac.R.-Freeport 12/17/96 0.451amCap 1/2 16 ± -- 0.024 ± 0.1301 0.012 + 0.014 1.1 ± 0.0 0.0013 ± 0.00~0
Sac. R.-Freelxnt 12/17/96 0.45BmCap 2/2 -- ± -- 0.023 ± 0.002 0.010 ± 0.012 1.1 ± 0.1 0.0016 ± 0.0006
Sac.R.-Freeport 12/17F)6 10kdTan 1/2 3.0 ± -- 0.0061 ± 0.0012 <0.006 ± 0.007 1.0 ± 0.1 <0.0004 + 0.0006
Sac.R.-Freeport 12/17/96 10kdTan 2/2 ~ ± -- 0.0067 ± 0.0006 <0.006 ± 0.008 1.1 ± 0.0 0.00072 ± 0.00012

~. Sac. R.-Freeport 01/06/97 0.40graMem 1/2 18 ± ~ 0.081 ± 0.004 0.0098 ± 0,0046 0.31 ± 0.01 0.00094 ± 0.00014
"~ Sac, R,-Freeport 01/06/97 0.40pmMem 2/2 -- ± -- 0.075 ± 0,002 0.013 ± 0.002 0,33 ± 0.04 0.0015 ± 0.0003



Table A4-1. Concentrations of major cations and trace elements in filtered water samples--Continued

Iron {It) Lanthanum Lead (oomp.) Lithium Lutetium
Date Filter Spilt (pg/L) (pg/L) (pg/L) (pg/L) (pg/L)Site         (mm/dd/yy)                 replicate

UV-vi$              ICP-MS              ICP-MS             ICP-MS              ICP-MS

Sac.R.-Freeport 01106/97 0.451maCap 1/2 20 ± -- 0.099 ± 0.006 0,057 ± 0,011 0.31 ± 0.02 0.0018 ± 0.0002

Sac. R.-Freeport 01/06/97 0.451Ltm Cap 2/2 -- + -- 0.I1 ± 0,00 0,026 ± 0,005 0.33 + 0.03 0.0028 ± 0.0002

Sac. R.-Freeport 01/06/97 10kdTan 1/2 3.5 + -- 0.018 ± 0,002 0.0071 ± 0.0020 0.29 + 0.03 0.00063 ± 0.00008
Sac. R.-Freeport 01/06/97 10kdTan 2/2 -- + -- 0.017 ± 0,002 0.0062 ± 0.0044 0.27 ± 0.01 0.00054 ± 0.00030
Sac.R.-Freeport 06/05/97 0.40pamMem 1/2 5.7 ± 1.7 0.0039 ± 0.0007 0.0070 ± 0.0035 1.3 ± 0.1 <0.0002 ± 0.0002

Sac. R.-Freeport 06/05197 0.40pmMem 2/2 __ ± w 0.0052 ± 0.0007 0.0071 ± 0.0029 1.2 ± 0.2 0.00036 ± 0.00011
Sac. R.-Freeport 06/05/97 0.45panCap 1/2 12 ± 8 0.0074 ± 0.0006 0.012 ± 0.002 1.2 ± 0.1 0.00034 ± 0.00022
Sac. R.-Freeport 06/05/97 ILtmCap 2/2 -- ± -- 0.0074 ± ± ± ±0.45 0.0003 0.0085 0.0035 1.3 0.0 0.00066 0.00038

Sac. R.-Freeport 06/05/97 10kdTan 1/2 4.0 ± 0.6 0.0017 ± 0,0002 0.0063 ± 0.0030 1.2 ± 0.4 <0.0002 ± 0.0003
Sac. R.-Freeport 06/05/97 10kdTan 2/2 -- ± -- 0.0012 ± 0.0003 0.0066 ± 0.0040 1.3 ± 0.3 <0.0002 ± 0.0001
Sac. R.-Freeport, dup 06/05/97 0.40/.tmMem 1/2 7.6 ± 3.2 0.0083 ± 0.0013 0.015 ± 0.004 1.4 ± 0.2 <0.0005 ± 0.0003
Sac. R.-Freeport, dup 06/05/97 0.40 p.m Mere 2/2 -- ± -- 0.013 ± 0,001 0,018 ± 0.003 1.4 ± 0.0 < 0.0005 ± 0.0001
Sac. R.-Freeport, dup 06/05/97 0.45panCap 1/2 7.8 ± 0.8 0.0077 ± 0.0011 0.013 ± 0.006 1.3 ± 0.1 <0.0005 ± 0.0005

Sac.R.-Freeport, dup 06/05/97 0.451unCap 2/2 -- ± -- 0.0087 ± 0.0016 0.0078 ± 0.0024 1.4 ± 0.2 <0.0005 ± 0.0001

Sac. R.-Freeport, dup 06/05/97 10kdTan 1/2 3.0 ± 1.2 0.0014 ± 0.0005 <0.005 ± 0.002 1.2 ± 0.1 <0.0005 ± 0.0003
Sac. R.-Freeport, dup 06/05/97 10kdTan 2/2 -- ± -- 0.0014 ± 0.0003 <0.005 ± 0.005 1.2 ± 0.1 <0.0005 ± 0.0000
FlatCr. 12/11/96 0.401unMem I/2 14 ± -- 0.028 ± 0o001 0.022 ± 0.011 0.27 ± 0.03 0.0039 ± 0.0000

FlatCr. 12/11D6 0.40pxnMem 2/2 -- ± -- 0.025 ± 0.000 0.013 ± 0.002 0.30 ± 0.01 0.0040 ± 0,0005

FlatCr. 12/11/96 0.45gmCap 1/2 6.3 ± -- 0.022 ± 0.000 <0.012 ± 0.005 0.26 ± 0.01 0.0029 ± 0.0012
FlatCr. 12/11/96 0.45panCap 2/2 -- ± -- 0.020 ± 0.001 <0.012 ± 0.004 0.27 ± 0.02 0.13030 ± 0.0001

FlatCr. 12/11/96 10kdTan 1/2 6.8 ± -- 0.010 ± 0.002 <0.012 ± 0.005 0.24 ± 0.04 0.0017 ± 0.0003

FlatCr. 12/11/96 10kdTan 2/2 -- ± -- 0.011 ± 0.001 <0.012 ± 0.020 0.22 ± 0.04 0.0021 ± 0.0004
FlatCr. 05/29/97 0.40panMem 1/2 75 ± 22 0.013 ± 0.002 0.0088 ± 0.0037 <0.06 ± 0.02 0.0037 ± 0.0002
FlatCr. 05/29/97 0.401amMem 2/2 -- ± -- 0.013 ± 0.001 0.0099 ± 0.0018 <0.06 ± 0.01 0.0039 ± 0.0006

FlatCr. 05/29/97 0.45mmCap 1/2 122 ± 13 0.0093 ± 0.0004 <0.003 ± 0.002 <0.06 ± 0.01 0.0031 ± 0.0005
Flat Cr. 05/29/97 0.45 I~n Cap 2/2 -- ± -- 0.0088 ± 0.0003 0.0084 ± 0.0017 < 0.1)6 ± 0.01 0.0033 ± 0.0014

Flat Cr. 05/29/97 10 kd Tan 1/2 75 ± 2 0.0030 ± 0.0008 < 0.005 ± 0.002 < 0.06 ± 0.03 0.0015 ± 0.0003
Flat Cr. 05/29/97 10 kd Tan 2/2 -- ± ~ 0.0033 ± 0.0006 < 0.005 ± 0.004 < 0.06 ± 0.03 0.0012 ± 0.0004
SpringCr.-Weir 12/11/96 0.401amMem 1/2 730 ± 16 2.1 ± 0.0 1.1 ± 0.0 3.2 ± 0.1 0.11 ± 0.00
SpringCr.-Weir 12/11/96 0.40p, mMem 2/2 -- ± -- 2.2 ± 0,0 1.1 ± 0.0 3.2 ± 0.0 0.11 ± 0.00
SpdngCr.-Weir 12/11/96 0.45pamCap 1/2 850 ± 6 2.1 ± 0o0 1.2 ± 0.0 3.2 ± 0.2 0.11 ± 0.00
SpringCr.-Weir 12/11/96 0A51xmCap 2/2 -- ± -- 2.1 ± 0,0 1.1 ± 0.1 3.3 ± 0.0 0.11 ± 0.01

SpringCr.-Weir 12/11/96 10kdTan 1/2 790 ± 18 2.1 ± 0,1 1.1 ± 0.1 3.1 ± 0.0 0.11 ± 0.00



Table A4-1. Concentrations of major cations and trace elements in filtered water samples--Continued

Iron 01) Lanthanum Lead (comp.) Lithium _ Lutetium
Date Filter Split (pg/L) (pg/L) (pg/L) (pg/L) (pg/L)Site         (ram/rid/w)                 replicate        UV-vis             ICP-MS              ICP-MS             ICP-MS             ICP-MS

SpringCr.-Weir 12/11/96 10kdTan 2/2 -- ± -- 2.1 ± 0.1 1.1 ± 0.0 3.1 ± 0.1 0.11 ± 0.00
SpringCr.-Weir 05128D7 0.40gmMem 1/2 711 ± 17 3.7 ± 0.2 3.4 ± 0.1 8.9 ± 0.1 0.18 ± 0.00
SpringCr.-Weir 05/28/97 0.401amMem 2/2 -- ± -- 3.7 ± 0.1 3.3 ± 0.1 9.2 ± 0.1 0.18 ± 0.00
SpringCr.-Weir 05/28D7 0.45p~nCap 1/2 994 ± 81 3.5 ± 0.0 3.5 ± 0.1 9.2 ± 0.1 0.18 ± 0.00
SpdngCr.-Weir 05/28/97 0.451amCap 2/2 -- ± -- 3.7 ± 0.0 3.6 ± 0.1 9.1 ± 0.1 0.18 + 0.00
SpringCr.-Weir 05/28/97 10kdTan 1/2 196 ± 2 3.6 ± 0.2 3.0 ± 0.0 9.1 ± 0.3 0.18 ± 0.01
SpringCr.-Weir 05/28/97 10kdTan 2/2 -- ± -- 3.7 ± 0.1 3.0 ± 0.1 9.1 ± 0.4 0.18 ± 0.00
SpdngCr.-Road 01/02/97 0.40larnMem 1/2 11,500 ± 200 1.6 ± 0.0 3.5 ± 0.2 1.6 ± 0.1 0.065 ± 0.002
Spring Cr.-Road 01/02/97 0.401amMem 2/2 -- ± -- 1.6 ± 0.0 3.6 ± 0.2 1.7 ± 0.0 0.070 ± 0.006
SpfingCr.-Road 01/02/97 0.45pmCap 1/2 11,600 ± 100 1.6 ± 0.0 3.7 ± 0.0 1.6 ± 0.0 0.070 ± 0.007
SpringCr.-Road 01/02/97 0.45 lttm Cap 2/2 -- ± -- 1.6 ± 0.1 3.6 ± 0.0 1.6 ± 0.1 0.066 + 0.002
SpringCr.-Road 01/02/97 10kdTan 1/2 11,100 ± 200 1.5 ± 0.0 3.3 ± 0.1 1.6 ± 0A 0.066 ± 0.007

~,~ SpringCr.-Road 01/02/97 10kdTan 2/2 -- ± -- 1.5 ± 0.0 3.3 ± 0.1 1.5 ± 0.0 0.068 ± 0.000
Whiskeytown 12/11/96 0.40~i~Mem 1/2 10 ± -- 0.0057 ± 0.0009 0.017 ± 0.004 0.65 ± 0.01 0.00061 ± 0.00075

I Whiskeytown 12/11D6 0.40tmaMem 2/2 -- ± -- 0.0072 ± 0.0009 0.014 ± 0.005 0.71 ± 0.02 0.00063 ± 0.00022
¯ -~ Whiskeytown 12/11D6 0.45p.mCap 1/2 267 ± -- 0.0077 ± 0.0003 0.053 ± 0.008 0.71 ± 0.02 0.00047 ± 0.00024

~ Whiskeytown 12/11/96 0.45p, mCap 2/2 -- ± -- 0.0068 ± 0.0015 0.036 ± 0.004 0.66 ± 0.04 0.00085 + 0.00033
Whiskeytown 12/11/96 10kdTan 1/2 2.2 ± -- 0.0027 ± 0.0002 <0.012 ± 0.016 0.67 ± 0.06 <0.0002 ± 0.0001
Whiskeytown 12/11/96 10kdTan 2/2 -- ± -- 0.0025 ± 0.0003 <0.006 ± 0.014 0.69 ± 0.09 <0.0004 ± 0.0004

~. Whiskeytown 05/29/97 0.401amMem 1/2 9.6 ± 2.8 0.0067 ± 0.0012 <0.005 ± 0.008 0.64 ± 0.02 0,00065 ± 0,00109

�~O Whiskeytown 05/29/97 0.401,unMem 2/2 -- ± -- 0.0084 ± 0.0010 0.0077 ± 0.0032 0.66 ± 0.07 0.00062 ± 0.00039
Whiskeytown 05/29/97 0.451am Cap 1/2 3.9 ± 2.9 0.0086 ± 0.0005 0.0034 ± 0.0026 0.60 ± 0.02 <0.0005 ± 0.0005
Whiskeytown 05/29/97 0.45panCap 2/2 -- ± -- 0.010 ± 0.000 0.016 ± 0.003 0.61 ± 0.03 <0.0005 ± 0.0002
Whiskeytown 05/29/97 10kdTan 1/2 0.89 ± 0.24 0.0022 ± 0.0006 <0.005 ± 0.004 0.64 ± 0.03 <0.0005 ± 0.0003
Whiskeytown 05/29/97 10 kd Tan 2/2 -- ± -- 0.0021 ± 0.0002 < 0.005 ± 0.005 0.57 ± 0.04 < 0.0005 ± 0.0003
SpringCr. arm 07/12/96 0.40gmMem 1/2 15 ± -- 0.0065 ± 0.0004 0.014 ± 0.000 0.64 ± 0.00 0.00068 ± 0.00028
SpringCr. arm 07/12/96 0.401amMem 2/2 -- ± -- 0.0075 ± 0.0002 0.018 ± 0.002 0.59 ± 0.01 0.00047 ± 0.00011
SpdngCr. arm 07/12/96 0.45pxnCap 1/2 15 + -- 0.0066 ± 0.0008 0.0072 ± 0.0014 0.62 ± 0.05 0.00069 ± 0.00015
Spring Cr. arm 07112/96 0.45gmCap 2/2 -- ± -- 0.0087 ± 0.0013 0.015 ± 0.003 0.78 ± 0.05 <0.0006 ± 0.0002
SpringCr. arm 07/12/96 10kdTan 1/3 10 ± -- 0.0032 ± 0.0013 0.011 ± 0.001 0.59 ± 0.04 0.00073 ± 0.00019
SpringCr. arm 07/12/96 10kdTan 2/3 -- ± -- 0.0031 ± 0.0001 <0.005 ± 0.000 0.66 ± 0.02 <0.0003 ± 0.0000

.~. SpfingCr.arm 07/12/96 10kdTan 3/3 --+- -- ±- -- ± -- -- ±- -- ±-
o Spring Cr. arm 09/18/96 0.40p, mMem 1/2 13 ± -- 0.013 ± 0.001 0.0075 ± 0.0057 0.63 ± 0.02 0.00089 ± 0.00035
’~ Spring Cr. arm 09/18/96 0.40 lun Mem 2/2 -- ± -- 0.0097 ± 0.0003 0.0099 ± 0.0031 0.62 ± 0.04 0.00098 ± 0.00042



Table A4-1. Concentrations of major cations and trace elements in filtered water samples--Continued

Iron’(ll) Lknthanum Le~d (�omp.} Lithium Lutetium
Date Filter Split (pglL) (pg/L) (pg/L) (pg/L) (pg/L)Site (mm/dd/yy) replicate

UV-vi$ ICP-MS ICP-MS ICP-MS ICP-MS
Spring Cr. arm 09118196 0.45 pro Cap 112 9.6 + -- 0.0091 ± 0.0010 0.048 ± 0.004 0.62 ± 0.02 0.00062 ± 0.00021
SpdngCr. arm 09/18/96 0.45p, mCap 2/2 -- ± -- 0.012 ± 0.001 0.020 ± 0.002 0.61 ± 0.02 0.00060 ± 0.00005
SpdngCr. arm 09/18/96 10kdTan 1/2 6.9 ± -- 0.0025 ± 0.0OM <0.005 ± 0.002 0.58 ± 0.03 <0.0004 ± 0.0005
SpringCr. arm 09/18/96 10kdTan 2/2 -- ± -- 0.0031 ± 0.0009 0.025 ± 0.019 0.60 ± 0.03 <0.0004 ± 0.0000
SpringCr. arm 11/20/96 0.40graMem 1/2 25 ± -- 0.036 ± 0.002 0.028 ± 0.013 0.75 ± 0.02 0.0016 ± 0.0003
SpdngCr. arm 11/20/96 0.40gmMem 2/2 -- ± ~ 0.024 ± 0.001 0.024 ± 0.004 0.72 ± 0.03 0.0016 ± 0.0001
SpdngCr. arm 11/20/96 0.45gmCap 112 22 ± 3 0.031 ± 0.001 0.029 ± 0.1305 0.74 ± 0.05 0.0019 ± 0.0001
Spring Cr. arm 11/20/96 0.45gmCap 2/2 -- ± ~ 0.036 ± 0.!302 0.024 ± 0.008 0.74 ± 0.01 0.0020 ± 0.0001
SpringCr. arm 11/20/96 10kdTan 1/2 1.0 ± 0.9 0.0053 ± 0.0005 0.0089 ± 0.0117 0.68 ± 0.04 <0.0005 ± 0.0000
SpdngCr. arm II/20D6 10kdTan 2/2 -- ± ~ 0.0052 ± 0.0004 <0.005 ± 0.003 0.70 ± 0.03 <0.0005 ± 0.0001
SpdngCr. arm 12/11/96 0.40pmMem 1/2 8.5 ± ~ 0.050 ± 0.001 0.024 ± 0.005 1.0 ± 0.0 0.0023 ± 0.0002
SpfingCr. arm 12/11/96 0.40grnMem 2/2 ~ ± -- 0.043 ± 0.003 0.0074 ± 0.0056 1.0 ± 0.0 0.0017 ± 0.0002
SpdngCr. arm 12/11/96 0.45p,mCap 1/2 13 ± 0.087 ± 0.003 0.037 ± 0.005 1.0 ± 0.0 0.0038 ± 0.0006
SpdngCr. arm 12/11/96 0.45gmCap 2/2 ~ ± -- 0.089 ± 0.001 0.060 ± 0.003 0.98 ± 0.06 0.0028 ± 0.0001
SpdngCr. arm 12/11/96 10kdTan 1/2 2.0 ± -- 0.012 ± 0.001 0.011 ± 0.008 0.90 ± 0.06 0.00063 ± 0.00052
SpringCr. arm 12/11/96 10kdTan 2/2 ~ ± -- 0.012 ± 0.002 0.0054 + 0.0033 0.93 ± 0.06 0.00077 ± 0.00053
SpringCr. arm 05/28/97 0.40graMem 1/2 19 ±2 0.011 ± 0.000 0.021 + 0.006 0.66 ± 0,03 0.00079 ± 0.00047
SpringCr. arm 05/28/97 0.401~mMem 2/2 -- ± ~ 0.011 ± 0.001 0.0064 ± 0.0070 0.69 ± 0.05 0.00086 ± 0.00050
SpdngCr. arm 05/28/97 0.45~mCap 1/2 12 ± 2 0.015 ± 0.000 0.0045 ± 0.0028 0.63 ± 0.03 0.00079 ± 0.00008
Spring Cr. arm 05/28/97 0.45 ktrn Cap 2/2 ~ ± ~ 0.013 ± 0.000 < 0.005 ± 0.002 0.72 ± 0.05 0.00094 ± 0.00033
SpringCr. arm 05/28/97 10kdTan 1/2 0.59 ±0.24 0.0024 ± 0.0002 0.12052 ± 0.0016 0.65 ± 0.07 <0.0005 ± 0.00)2
SpringCr. arm 05/28/97 10kdTan 2/2 --            ± -- 0.0022 ± 0.0008 0.0091 ± 0.0074 0.65 ± 0.130 <0.0005 ± 0.0003
Colusa Basin Drain 06/06/97 0.40gmMem 1/2 14 ± 1 0.011 ± 0.000 0.017 ± 0.004 9.2 ± 0.4 0.0025 ± 0.00)3
Colusa Basin Drain 06/06/97 0.40panMem 2/2 -- ± -- 0.013 ± 0.001 0.013 ± 0.012 9.5 ± 0.5 0.0025 ± 0.0005
Colusa Basin Drain 06/06/97 1/2 1.5 0.013 0.001 0.014 0.001 9.3 0.2 0.0023 0.00050.45 gm Cap 6.4
Colusa Basin Drain 06/06/97 0.451amCap 2/2 -- ± ~ 0.012 ± 0.001 0.017 ± 0.009 9.4 ± 0.1 0.0027 ± 0.0005
Colusa Basin Drain 06/06D7 10kdTan 1/2 4.0 ± 0.4 0.0075 ± 0.13011 0.0069 ± 0.0061 8.8 ± 0.1 0.0027 ± 0.0006
Colusa Basin Drain 06/06¢97 10kdTan 2/2 ~ ± ~ 0.0079 ± 0.0004 0.012 ± 0.007 8.7 ± 0.3 0.0022 ± 0.0005
YoloBypass 01/07/97 0.40p.mMem 1/2 12 ± ~ 0.026 ± 0.002 0.021 ± 0.1302 0.91 ± 0.01 0.0014 ± 0.0001
YoloBypass 01/07/97 0.401zrnMem 2/2 -- ± -- 0.018 ± 0.002 0.010 ± 0.002 0.84 ± 0.03 0.00091 ± 0.00009
YoloBypass 01/07/97 0.45p.mCap 1/2 20 ± -- 0.037 ± 0.002 0.042 ± 0.008 0.77 ± 0.01 0.0015 ± 0.0002
YoloBypass 01/07/97 0.45p, mCap 2/2 ~ ± -- 0.038 ± 0.003 0.039 ± 0.007 0.80 ± 0.02 0.0013 ± 0.0003
YoloBypass 01/07/97 10kdTan 1/2 3.9 ± -- 0.0074 ± 0.0008 0.019 ± 0.003 0.82 ± 0.05 <0.0004 ± 0.0001
,YoloB~pass 01/07/97 10kdTan 2/2 -- ± ~ 0.0087 ± 0.0007 0.0060 ± 0.0030 0.74 ± 0.04 0.00061 ± 0.00027



Table A4-1. Concentrations of major cations and trace elements in filtered water samples--Continued

Magnesium          Manganese            Mercury            Molybdenum          Neodymium ----
Date Filter Split (rag/L) (pg/L) (pg/L) (pg/L) (pg/L)Site (mm/dd/yy) replicate ICP-AES ICP-MS CV-AFS ICP-MS ICP-MS

Sac. R.-Shasta 07112/96 0,401amMem 1/1 4.3 ± 0.0 0,40 ± 0.03 0.00080 ± 0.00010 0.38 ± 0.02 0.028 ± 0,1300
Sac. R.-Shasta 07112/96 0,401amMem 2/2 4.2 ± 0.0 0.33 ± 0.01 0.00090 + 0.00020 0.36 ± 0.01 0.024 ± 0,001
Sac. R.-Shasta 07/12/96 0.45p,mCap 1/1 4.2 ± 0.0 0.22 ± 0.01 0.0014 ± 0.0002 0.35 ± 0.01 0.035 ± 0,000
Sac. R.-Shasta 07/12/96 0.451,tm Cap 2/2 4.2 ± 0.0 0,24 ± 0.01 -- ± -- 0.37 ± 0.02 0.027 ± 0,000

Sac. R.--Shasta 07112/96 10kdTan 1/3 4,2 ± 0.0 0,25 ± 0.01 0.0015 ± 0.0001 0.32 ± 0.01 0.013 ± 0,001
Sac. R.-Shasta 07/12/96 10kdTan 2/3 4.1 ± 0.0 0.30 ± 0.01 0.00070 ± 0.00040 0.31 ± 0.02 0.018 ± 0,003

Sac. R.-Shasta 07/12/96 10kdTan 3/3 -- ±- -- ±- 0.00050 ± 0.00030 -- ± -- -- ±-
Sac. R.-Shasta 09/19/96 0.40gmMem 1/2 4.3 ± 0.2 1.2 ± 0.0 <0.0004 ± 0.0001 0.38 ± 0.01 0.028 ± 0,004
Sae.R.-Shasta 09/19/96 0.40gmMem 2/2 4.4 ± 0.2 1.8 ± 0.0 0.00054 ± 0.00018 0.37 ± 0.03 0.033 ± 0,002
Sae.R.-Shasta 09/19/96 0.45gmCap 1/2 4.4 ± 0.3 0.74 ± 0.04 0.00051 ± 0.00016 0.31 ± 0.04 0.023 ± 0,004
Sac. R.---Shasta 09/19D6 0.45lamCap 2/2 4.2 ± 0.1 0,70 ± 0.01 0.00042 ± 0.00017 0.33 ± 0.02 0.025 ± 0,002

Sac. R.-Shasta 09/19/96 10kdTan 1/2 4.1 ± 0.1 0.70 ± 0.04 0.00074 ± 0.00004 0.27 ± 0.00 0.0087 ± 0.00~0
Sac. R.-Shasta 09/19/96 10kdTan 2/2 4.0 ± 0.1 0.65 ± 0.01 <0.0004 ± 0.0000 0.30 ± 0.04 0.0061 ± 0.0005
Sac. R.-Shasta 11/19/96 0.401amMem 1/2 4.7 ± 0.1 0,38 ± 0.01 0.00056 ± 0.00025 0.45 ± 0.03 0.013 ± 0,001
Sac. R.-Shasta 11/19/96 0.40pa’nMem 2/2 4.7 ± 0.0 0.36 ± 0.02 <0.0004 ± 0.0001 0.49 ± 0.00 0.011 ± 0,002
Sac. R.-Shasta 11/19/96 0.45gtnCap 1/2 4.6 ± 0.0 0.35 ± 0.02 0.00093 ± 0.00023 0.50 ± 0.03 0.0085 ± 0,0022
Sac. R.-Shasta 11/19/96 0.45gmCap 2/2 4.6 ± 0.0 0.36 ± 0.02 0.0013 ± 0.0001 0.47 ± 0.03 0.0075 ± 0.0034

Sac. R.-Shasta 11/19/96 10kdTan 1/2 4.3 ± 0.0 0.28 ± 0.00 0.00058 ± 0.00014 0.32 ± 0.02 <0.002 ± 0,001
Sac. R.-Shasta 11119/96 10kdTan 2/2 4.3 ± 0.1 0.29 ± 0.00 0.00063 ± 0.00013 0.31 ± 0.01 0.0021 ± 0,0020
Sac. R.-Shasta 12/12/96 0.40gmMem 1/2 5.0 ± 0.2 1.3 ± 0.0 0.00043 ± 0.00019 0.58 ± 0.00 0.016 ± 0.002
Sac. R.-Shasta 12/12/96 0.401amMem 2/2 5.2 ± 0.1 1.3 ± 0.0 0.00080 ± 0.00001 0.65 ± 0.11 0.014 ± 0,001
Sac. R.---Shasta 12/12/96 0.45praCap 1/2 4.9 ± 0.3 1.4 ± 0.0 0.0011 ± 0.0001 0.53 ± 0.04 0.019 ± 0,002
Sac. R.-Shasta 12/12/96 0.451,tm Cap 2/2 5.0 ± 0.3 1.3 ± 0.0 0.0011 ± 0.0001 0.56 ± 0.02 0.020 ± 0,003

Sac. R.-Shasta 12/12/96 10kdTan 1/2 4.5 ± 0.2 1.1 ± 0.0 0.0014 ± 0.0003 0.34 ± 0.03 0.0059 ± 0.0003
Sae. R.-Shasta 12/12/96 10kdTan 2/2 4.4 ± 0.2 1.1 ± 0.0 0.00081 ± 0.00012 0.30 ± 0.01 0.0052 ± 0.0011
Sac. R.-Shasta 05/29/97 0.40p,mMem 1/2 4.3 ± 0.1 0,67 ± 0.03 0.0018 ± 0.0004 0.37 ± 0.03 0.029 ± 0,002
Sac. R.-Shasta 05/29/97 0.40p, mMem 2/2 4.2 ± 0.2 0.35 ± 0.01 0.0017 ± 0.0001 0.36 ± 0.04 0.020 ± 0,003
Sac.R.--Shasta 05/29/97 0.451,tm Cap 1/2 4.2 ± 0.2 0.36 ± 0.01 0.0022 ± 0.0006 0.36 ± 0.04 0.021 ± 0.(301
Sac.R.-Shasta 05/29/97 0.45p, mCap 2/2 4.3 ± 0.1 0.21 ± 0.00 0.0020 ± 0.0007 0.35 ± 0.06 0.024 ± 0,002

Sac. R.-Shasta 05/29/97 10kdTan 1/2 3.6 ± 0.1 0.18 ± 0.00 0.0013 ± 0.0003 0.18 ± 0.05 0.0039 ± 0.0012
Sac. R.-Shasta 05/29/97 10kdTan 2/2 3.6 ± 0.1 0.18 ± 0.01 0.0011 ± 0.0002 0.17 ± 0.06 0.0046 ± 0.0004
Sac. R.-Keswick 07/11/96 0.401,tmMem 1/2 4.6 ± 0.0 0,72 ± 0.00 0.0012 ± 0.0001 0.31 ± 0.02 0.017 ± 0,002



Table A4-1. Concentrations of major cations and trace elements in filtered water samples--Continued

Magnesium Manganese Mercury Molybdenum Neodymium -----
Date filter Split (rag/L) (pg/L) {pg/L) (pg/L) (pg/L)Site         {mm/dd/yy)                 replicate

ICP-AES            ICP-MS             CV-AFS             ICP-MS             ICP--MS

Sac.R.-Keswick 07/11/96 0.40~tmMem 2/2 4.6 ± 0.0 0.71 ± 0.0l 0.0011 ± 0.0OX) 0.37 ± 0.00 0.018 ± 0.002
Sac. R.-Keswick 07/11/96 0.45waCap 1/2 4.6 ± 0.0 0.79 ± 0.03 0.0019 ± 0.0002 0.31 ± 0.01 0.027 ± 0.001
Sac. R.-Keswick 07/11/96 0.45t, tmCap 2/2 4.6 ± 0.0 0.80 ± 0.00 0,0010 ± 0,0003 0.33 ± 0.01 0.023 ± 0.001
Sac.R.-Keswick 07/11/96 10kdTan 1/3 4.5 ± 0.0 0,69 ± 0.02 0.0011 ± 0.130)1 0.27 ± 0.00 0.012 + 0.000
Sac. R.-Keswick 07/11/96 10kdTan 2/3 4.5 ± 0.1 0.73 ± 0.01 0.00090 ± 0.00020 0.29 ± 0,00 0.012 ± 0.000
Sac. R.-Keswick 07/11/96 10kdTan 3/3 4.5 ± 0.1 0.70 ± 0.01 0.00070 ± 0,00030 0.29 ± 0.01 0.012 ± 0.002
Sac. R,-Keswick 09/19/96 0.40waMem 1/2 4.9 ± 0.1 1.7 ± 0.0 0.00047 ± 0.00013 0.25 ± 0.03 0.027 ± 0.003
Sac. R.-Keswick 09/19/96 0.40p, rnMem 2/2 5,2 ± 0.l 1.9 ± 0.1 <0.0004 ± 0.0001 0.23 ± 0.03 0.021 ± 0,005
Sae. R.-Keswick 09/19/96 0.45gmCap 1/2 5.3 ± 0.0 1.7 ± 0.0 0.00046 ± 0.00010 0.24 ± 0,04 0.027 ± 0.006
Sac. R.-Keswick 09/19/96 0.45gmCap 2/2 4.9 ± 0.l 1.6 ± 0.0 <0.0004 ± 0,0003 0.23 ± 0.03 0.027 ± 0.002
Sac. R.-Keswick 09/19/96 10kdTan 1/3 4.8 ± 0.0 1,5 ± 0.0 0.00064 ± 0.00008 0.18 ± 0.07 0.0050 ± 0.13011
Sac. R.-Keswick 09/19/96 10kdTan 2/3 4.6 ± 0.2 1.5 ± 0.0 <0.0004 ± 0.0003 0.19 ± 0.02 0.0048 ± 0.0015
Sac. R.-Keswick 09/19/96 10kdTan 3/3 4.5 ± 0.I 1.5 ± 0.0 -- ± -- 0.18 ± 0.02 <0.003 ± 0.003
Sac. R.-Keswick 11/21/96 0.40gmMem 1/2 4.8 ± 0.1 4.2 ± 0.1 0,0015 ± 0.0002 0.38 ± 0.01 0.026 ± 0.001
Sac. R.-Keswiek 11/21/96 0.40p.rnMem 2/2 4,7 ± 0.1 4.2 ± 0.0 0.0012 ± 0.0001 0.46 ± 0.01 0.038 ± 0,002
Sac. R.-Keswick 11/21/96 0.451amCap 1/2 4.6 ± 0.1 4.4 ± 0.0 0.0013 ± 0.000l 0.38 ± 0.03 0.031 ± 0.002
Sac. R.-Keswick 11/21/96 0,45p, mCap 2/2 4.7 + 0.1 4.4 ± 0.0 0.0014 ± 0,0005 0.41 ± 0.04 0.029 ± 0.005
Sac. R.-Keswick 11/21/96 10kdTan 1/2 4,0 ± 0.0 2.9 ± 0.1 0.0011 ± 0.0001 0.25 ± 0.03 0.0036 ± 0.0014
Sac. R.-Keswick 11/21/96 10kdTan 2/2 4.1 ± 0.0 3.0 ± 0.0 0.0010 ± 0.0020 0.20 ± 0.03 0.0029 ± 0.0017
Sac. R.-Keswick 12/11/96 0.40p, mMem 1/2 5.1 ± 0.1 3.0 ± 0.0 0.00043 ± 0.00015 0,43 ± 0.01 0.036 ± 0.001
Sac. R.-Keswick 12/11/96 0.40wnMem 2/2 5.1 ± 0.1 2.8 ± 0,1 0.00063 ± 0.00021 0.47 ± 0.02 0,029 ± 0.003
Sac.R.-Keswick 12/11D6 0.45/amCap 1/2 5.1 ± 0.1 3.4 ± 0.0 0.013075 ± 0.00005 0.55 ± 0.05 0.033 ± 0,001
Sac. R.-Keswick 12/11/96 0.45pmCap 2/2 5.0 ± 0.1 3.4 ± 0.0 0.00079 ± 0.00009 0.50 ± 0.01 0.035 ± 0,008
Sac. R.-Keswick 12/11/96 10kdTan 1/2 4.2 ± 0.1 2.2 ± 0.1 0.0010 ± 0.0000 0.26 ± 0.03 0.0072 ± 0.0006
Sac.R.-Keswick 12/11/96 10kdTan 2/2 4,2 ± 0.1 2.2 ± 0.0 0.00071 ± 0.000ll 0.25 ± 0.01 0.0070 ± 0.0031
Sac. R.-Keswick 01/02/97 0.40gmMem 1/2 4.4 ± 0.5 7.3 ± 0.2 0.00086 ± 0.00009 0.41 ± 0.03 0,031 ± 0.001
Sac. R.-Keswick 01/02/97 0.40gmMem 2/2 4.1 ± 0.8 7.7 ± 0.4 0.00085 ± 0,00035 0.45 ± 0.!30 0,025 ± 0,002
Sac.R.-Keswick 01/02/97 0.45pmCap 1/2 4.1 ± 0.8 8.9 ± 0.3 0.00085 ± 0.00040 0.39 ± 0.01 0.059 ± 0.002
Sae. R.-Keswick 01/02/97 0.45gmCap 2/2 3.9 ± 0,7 9.4 ± 0.2 0.0015 ± 0.0001 0.41 ± 0.01 0.055 ± 0.003
Sac. R.-Keswick 01/02/97 10kdTan 1/3 4.1 ± 0.8 6.6 ± 0.2 0.00053 ± 0,00232 0.35 ± 0.01 0.013 ± 0.003
Sac.R.-Keswick 01/02/97 10kdTan 2/3 4.2 ± 0.6 6.6 ± 0.2 <0.0004 ± 0.0002 0.33 ± 0.01 0.016 ± 0.005
Sac.R.-Keswick 01/02/97 10kdTan 3/3 4.1 ± 0,1 6.7 ± 0.0 -- ± -- 0.39 ± 0.00 0.014 ± 0.001
Sac. R.-Keswick 05/28/97 0.40gmMem 1/2 4.6 ± 0.2 1.0 ± 0.0 0.0011 ± 0.0002 0.32 ± 0,04 0.017 ± 0.003
Sac. R.-Keswick 05/28/97 0.40pmMem 2/2 4.7 ± 0.2 1.4 ± 0.0 0.0037 ± 0,0003 0.30 ± 0.02 0.024 ± 0.002



Table A4-1, Concentrations of major cations and trace elements in filtered water samples--Continued

Magnesium Manganese Mercury Molybdenum Neodymium ---
Date Filter Split (mglL) (pg/L) (pg/L) (pg/L) {pg/L)Site         (mm/dd/yy}                  rq)l~cate

ICP-AES            ICP-MS             CV-AFS             lCP-MS             ICP-MS
Sac.R.-Keswick 05/28/97 0,45wnCap 1/2 4.6 ± 0.2 1.2 ± 0.0 0.0019 ± 0.0003 0.29 ± 0.03 0.020 ± 0.002
Sae. R.-Keswick 05/28/97 0,451xmCap 2/2 4.7 ± 0.1 1.2 ± 0.0 0.13010 ± 0.0002 0.30. ± 0.04 0.022 ± 0.002
Sac. R.-Keswick 05/28/97 10kdTan 1/2 4.2 ± 0.2 0.91 ± 0.04 0.00066 ± 0.00020 0,18 ± 0.03 0.0023 ± 0.0003
Sac.R.-Keswick 05/28/97 10kdTan 2/2 4.3 ± 0.1 0.90 ± 0.02 0.00085 ± 0.00024 0.25 ± 0.04 0.0058 ± 0.0020
Sac. R.-BendBr. 07/11/96 0.40pmMem 1/2 4.8 ± 0.0 2.2 ± 0.0 0.00ll ± 0.0002 0.33 ± 0.02 0.013 ± 0.002
Sac. R.-BendBr. 07/11/96 0,40panMem 2/2 4.8 ± 0.0 1.8 ± 0.0 0.0014 ± 0.0002 0.30 + 0.02 0.015 ± 0.000
Sac.R.-BendBr. 07/11/96 0.45p,mCap 1/2 4.7 ± 0.0 1.9 ± 0.0 0.00080 ± 0,00030 0.32 ± 0.01 0.017 ± 0.000
Sac.R.-BendBr. 07/11/96 0.451unCap 2/2 4.8 ± 0.1 1.7 ± 0.0 m ± _ 0.33 ± 0.02 0.016 ± 0.001
Sac. R.-BendBr. 07/11/96 10kdTan 1/3 4.8 ± 0.0 2.2 ± 0.0 0.00040 ± 0.00010 0.44 ± 0.00 0.0059 ± 0.0019
Sac.R.-BendBr. 07/11/96 10kdTan 2/3 4.7 ± 0.0 2.2 ± 0.1 0.0014 ± 0.0000 0.36 ± 0.00 0.0051 ± 0.0009
Sac. R.-BendBr. 07/11/96 10kdTan 3/3 _ ± u u ±- 0.0010 ± 0.0002 m ± -- -- ±-
Sac. R.-BendBr. 09/20/96 0.401xmMem 1/2 4.9 ± 0.1 2.6 ± 0.0 0.00043 ± 0.000~ 0,28 ± 0.01 0.010 ± 0.000
Sac.R.-BendBr, 09/20D6 0,40panMem 2/2 5.3 ± 0.1 2.6 ± 0.0 0.00068 ± 0.00009 0,28 ± 0.03 0.0095 ± 0.0006
Sac. R.-BendBr. 09120/96 0.45panCap 1/2 4,8 ± 0.1 2.7 ± 0.0 0.00053 ± 0.00018 0,32 ± 0.05 0,015 ± 0.002
Sac. R.-BendBr. 09/20/96 0.451amCap 2/2 5.4 ± 0.1 2.7 ± 0.1 <0.0004 ± 0.0001 0.32 ± 0.04 0.018 ± 0.001
Sac. R.-BendBr, 09120/96 10kdTan I/2 4.6 ± 0.1 2,1 ± 0.0 <0.0(X~ ± 0.0001 0.18 ± 0.02 0.0037 ± 0.0013
Sac. R.-BendBr. 09/20D6 10kdTan 2/2 4.6 ± 0.2 2.1 ± 0.0 <0.0004 ± 0.0001 0.17 ± 0.01 <0.003 ± 0.000
Sac. R.-BendBr. 11/22/96 0.40grnMem 1/2 5.3 ± 0.2 2.2 ± 0.0 0.0015 ± 0.0002 0.50 ± 0.15 0.026 ± 0.000
Sac. R.-BendBr. 11/22/96 0.40tunMem 2/2 5.2 ± 0.1 2.1 ± 0.0 0.00086 ± 0.00034 0,42 ± 0.02 0.025 ± 0,002
Sac. R.--BendBr. 11122/96 0.451amCap 1/2 5.2 ± 0.2 3.0 ± 0.1 0.0015 ± 0.0001 0.40 ± 0.03 0.023 ±0.004
Sac. R.-BendBr. 11/22/96 0.45gmCap 2/2 5,2 ± 0.2 3.0 ± 0.0 0.0015 ± 0.0002 0.44 ± 0.02 0.023 ± 0.001
Sac. R.-BendBr. 11/22/96 10kdTan 1/2 4.5 ± 0.2 1.1 ± 0.0 0.0(1061 ± 0.00018 0,20 ± 0.04 0.0026 ± 0.0010
Sac. R.-BendBr. 11/22/96 10kdTan 2/2 4.5 ± 0.2 1.2 ± 0.1 0.0010 + 0.0002 0,18 ± 0.02 0.0027 ± 0,0006
Sae.R.-BendBr. 12/12/96 0.40grnMem 1/2 5.0 ± 0.1 1.4 ± 0.0 0.00099 ± 0.00013 0.46 ± 0.04 0.018 ± 0,003
Sac.R.-BendBr. 12/12D6 0.401amMem 2/2 5.0 ± 0.1 1.6 ± 0.0 0,00060 ± 0.00014 0.41 ± 0.01 0.027 ± 0,003
Sac. R.-BendBr. 12/12/96 0.45 pa-n Cap 1/2 4.9 ± 0.1 0.75 ± 0.01 0.0012 ± 0.0001 0.43 ± 0.01 0.019 ± 0.003
Sac. R.-BendBr. 12/12/96 0.45p, mCap 2/2 4.7 ± 0.1 0.73 ± 0.01 0,00090 ± 0.00022 0.42 ± 0.01 0.023 ± 0.005
Sac.R.-BendBr. 12/12/96 10kdTan 1/2 4,2 ± 0.2 0.99 ± 0.02 0.0010 ± 0.0002 0.23 ± 0.01 <0.003 ± 0.001
Sac. R.-BendBr. 12/12/96 10kdTan 2/2 4.2 ± 0.2 0.94 ± 0.02 0.00080 ± 0.00012 0.23 ± 0.01 <0.003 ± 0.002
Sac. R.-BeadBr, 01/03/97 0.40panMem 1/2 4.2 ± 0.7 2.9 ± 0.1 0.0015 ± 0.0004 0.36 ± 0.01 0.065 ± 0,002
Sac.R.-BendBr. 01/03/97 0.40gmMem 2/2 4.0 ± 0.9 0.92 ± 0.01 0.0014 ± 0.0003 0.40 ± 0.01 0.035 ± 0.001
Sac.R.-BendBr. 01/03/97 0.45p.mCap 1/2 3,8 ± 0.8 4.7 ± 0.2 0.00077 ± 0.00010 0.38 ± 0.03 0,042 ± 0.004
Sac. R.-BendBr. 01/03/97 0,451xrn Cap 2/2 4.0 ± 0.3 5.0 ± 0.1 -- ± -- 0.37 ± 0.02 0,052 ± 0.003



I

Table A4-1. Concentrations of major cations and trace elements in filtered water samples-Continued

Magnesium Manganese M~rc~ry Molybdenum Neodymium-- -
Date lifter Split (mg/L) (pg/L) (pg/L) (pg/L) (pglL)Site         (rnm/dd/yy)                 replicate       ICP-AES            ICP-MS             CV-AFS              ICP-MS              ICP-MS

Sac.R.-BendBr. 01/03/97 10kdTan 1/2 3.7 + 0.6 0.74 ± 0.02 <0.01~H. ± 0.013134 0.28 ± 0.01 0.016 ± 0.002
Sac. R.-BendBr. 01103/97 10kdTan 2/2 3.9 ± 0.5 0.77 ± 0.03 0.00068 ± 0.00025 0.28 ± 0.02 0.013 ± 0.003
Sac.R.-BendBr. 05/30D7 0.40p.rnMem 1/2 5.1 ± 0.3 2.0 ± 0.1 0.0017 ± 0.0004 0.32 ± 0.01 0.016 ± 0.003
Sac. R.-BendBr. 05/30/97 0.40gmMem 2/2 5.0 ± 0.1 1.8 ± 0.0 0.0019 ± 0.0007 0.34 ± 0.04 0.013 ± 0.002
Sac. R.-BendBr. 05/30D7 0.45gmCap 1/2 5.1 ± 0.2 2.3 ± 0.1 0.0015 ± 0.01300 0.31 ± 0.03 0.013 ± 0.003
Sac. R.-BeadBr. 05/30D7 0.45 p.tn Cap 2/2 5.0 ± 0.2 2.3 ± 0.0 0.0013 ± 0.0003 0.30 ± 0.03 0.020 ± 0.001
Sac. R.-BendBr. 05/30D7 10kdTan 1/2 4.7 ± 0.2 1.7 ± 0.1 0.00087 ± 0.00021 0.24 + 0.04 0.0051 ± 0.00!8
Sac. R.-Be~lBr. 05/30/97 10kdTan 2/2 4.7 ± 0.1 1.7 ± 0.0 0.0012 ± 0.0001 0.17 ± 0.01 0.0041 ± 0.0013
Sac. R.-Colusa 07/16/96 0.40pmMem 1/2 5.2 ± 0.I 1.7 ± 0.0 0.0028 ± 0.0004 0.37 ± 0.03 0.010 ± 0.001
Sac. R.--Colusa 07116/96 0.401amMem 2/2 5.2 ± 0.0 1.8 ± 0.0 -- ± -- 0.36 ± 0.02 0.018 ± 0.002
Sac. R.-Colusa 07/16/96 0.45 lffa Cap 1/1 4.8 ± 0.2 3.4 ± 0.0 0.0024 ± 0.0004 0.36 ± 0.00 0.016 ± 0.001
Sac. R.-Colusa 07/16/96 10kdTan 1/2 m ±_ -- ± -- 0.0027 ± 0.0003 m ± -- -- ± --
Sae. R.-Colusa 07/16/96 10kdTan 2/2 -- ±- -- ± -- 0.0016 ± 0.0002 ~ ±- -- ±-
Sac. R.-Colusa 09/25/96 0.40gmMem 1/2 5.4 ± 0.3 3.6 ± 0.0 0.00069 ± 0.00008 0.41 ± 0.02 0.010 ± 0.004
Sac. R.-Colusa 09/25/96 0.401amMem 2/2 5.8 ± 0.1 2.6 ± 0.0 0.00061 ± 0.00037 0.41 ± 0.03 0.0039 ± 0.0016
Sac. R.-Colusa 09/25D6 0.451.tm Cap 1/2 5.4 ± 0.3 4.4 ± 0.I <0.0004 ± 0.0001 0.40 ± 0.06 0,010 ± 0.(201
Sac. R.-Colusa 09/25/96 0.45panCap 2/2 5.9 ± 0.1 4.3 ± 0.0 0.00061 ± 0.00012 0.39 ± 0.07 0.012 ± 0.001
Sac. R.-Colusa 09/25/96 10 kd Tan 1/2 5.5 ± 0.0 2.4 ± 0.0 < 0.0004 ± 0.0001 0.32 ± 0.04 < 0.003 ± 0.000
Sac. R.--Colusa 09/25D6 10kdTan 2/2 4.7 ± 0.6 2.3 ± 0.0 <0.0004 ± 0.0000 0.33 ± 0.02 0.0037 ± 0.0029
Sac. R.--Colusa 11/13/96 0.401amMera 1/2 6.2 ± 0.1 6.7 ± 0.1 0.00061 ± 0.00014 0.47 ± 0.01 0.0093 ± 0.0018
Sac. R.-Colusa 11/13D6 0.401amMern 2/2 6.3 ± 0.0 6.1 ± 0.1 0.00063 ± 0.00018 0.42 ± 0.02 0.0tl ± 0.003
Sac. R.-Colusa 11/13/96 0.45panCap 1/2 6.3 ± 0.1 7.1 ± 0.2 0.0012 ± 0.0001 0.44 ± 0.03 0.0091 ± 0.0064
Sac. R.-Colusa 11/13/96 0.45p.mCap 2/2 6.4 ± 0.2 7.2 ± 0.1 0.00077 ± 0.00014 0.46 ± 0.04 0.011 ± 0.001
Sac.R.-Colusa 11/13/96 10kdTan 1/2 5.8 ± 0.l 5.1 ± 0.1 0.0010 ± 0.0002 0.30 ± 0.01 <0.002 ± 0.001
Sac. R.--Colusa 11/13/96 10kdTan 2/2 5.8 ± 0.1 5.1 ± 0.2 0.00060 ± 0.0(X)09 0.32 ± 0.02 <0.002 ± 0.001
Sac. R.--Colusa 12/16/96 0.401LtmMem 1/2 5.3 ± 0.9 2.3 ± 0.0 0.00078 ± 0.00033 0.51 ± 0.00 0.017 + 0.002
Sac. R.--Colusa 12/16/96 0.401amMern 2/2 6.3 ± 0.2 2.1 ± 0.1 0.0013 ± 0.0003 0.48 ± 0.02 0.012 ± 0.001
Sac. R.--Colusa 12/16/96 0.45p.mCap 1/2 6.0 ± 0.9 2.7 ± 0.0 0.00092 ± 0.00015 0.48 ± 0.00 0.017 ± 0.002
Sac. R.-Colusa 12/16/96 0.45gmCap 2/2 4.7 ± 0.3 2.8 ± 0.1 0.0012 ± 0.0001 0.54 ± 0.00 0.018 ± 0.000
Sac. R.-Colusa 12/16/96 10kdTan 1/2 4.9 ± 0.7 1.8 ± 0.0 0.00073 ± 0.00041 0.30 ± 0.02 0.0038 ± 0.0017
Sac. R.-Colusa 12/16/96 10kdTan 2/2 4.8 ± 0.9 1.7 ± 0.0 0.00066 ± 0.00031 0.30 ± 0.00 <0.003 ± 0.001
Sac. R.--Colusa 01/04/97 0.40 tun Mera 1/2 4.0 ± 0.5 0.29 ± 0.03 0.0020 ± 0,0001 0.37 ± 0.01 0.039 ± 0.002
Sac. R.--Colusa 01/04/97 0.40gmMem 2/2 3.9 ± 0.8 0.26 ± 0.02 0.0020 ± 0.0002 0.40 ± 0.04 0.039 ± 0.008



Table A4-1. Concentrations of major cations and trace elements in filtered water samples--Continued
Magnesium Manganese Mercury Molybdenum Neodymium

Date Rlter Split (mg/L) (pg/L) (pg/L) (pg/L) (pg/L)Site (mm/dd/yy) replicate
ICP-AES ICP-MS CV-AFS ICP-MS ICP-MS

Sac.R.-Colusa 01/04/97 0.451unCap 1/2 4.2 + 0.7 3.2 + 0.1 0.0017 + 0.0003 0.39 ± 0.03 0.055 ± 0.000

Sac. R.-Colusa 01/04/97 0.451amCap 2/2 4.2 ± 0.8 3.2 ± 0.1 0.0015 ± 0.0002 0.38 ± 0.00 0.055 ± 0.010

Sac. R.-Colusa 01/04/97 10kdTan l/2 3.9 ± 0.8 0.22 ± 0.03 0.0011 ± 0.0002 0.42 ± 0.01 0.029 ± 0.004

Sac. R.-Colusa 01/04/97 10kdTan 2/2 4.2 ± 0.5 0.21 ± 0.01 0.0011 ± 0.0001 0.37 ± 0.02 0.025 ± 0.005
Sac. R.-Colusa 06/03/97 0.401amMem I/2 5.5 ± 0.0 1.6 ± 0.0 <0.0004 ± 0.0001 0.37 ± 0.01 0.012 ± 0.002
Sac.R.-Colusa 06/03/97 0.401maMem 2/2 5.6 ± 0.1 2.3 ± 0.0 0.00045 ± 0.00026 0.36 ± 0.01 0.021 ± 0.002

Sac. R.-Colusa 06/03/97 0.45pmCap 1/2 5.4 ± 0.1 2.5 ± 0.1 0.0013 ± 0.0004 0.37 ± 0.03 0.012 ± 0.001

Sac. R.-Colusa 06/03/97 0.45bLmCap 2/2 5.5 ± 0.1 2.3 ± 0.1 0.00085 ± 0.00020 0.34 ± 0.02 0.013 ± 0.001

Sac. R.-Colusa 06/03/97 10kdTan 1/2 5.3 ± 0.1 0.62 ± 0.01 0.00066 ± 0.00013 0.26 ± 0.03 0.0020 ± 0.0015

Sac.R.-Colusa 06/03/97 10kdTan 2/2 5.3 ± 0.0 0.59 ± 0.01 0.00040 ± 0.00026 0.29 ± 0.05 0.0028 ± 0.0011
Sac. R.-Verona 07/18/96 0.40panMem 1/2 4.4 ± 0.0 0.77 ± 0.05 0.0014 ± 0.0002 0.41 ± 0.00 0,0074 ± 0.0019

Sac. R.-Verona 07/18/96 0.401xmMem 2/2 4.6 ± 0.1 2.3 ± 0.1 0.0011 ± 0.0004 0.35 ± 0.00 0.022 ± 0.001

~1 Sac. R.-Verona 07/18/96 0.451amCap I/2 4.6 ± 0.1 1.6 ± 0.0 0.0021 ± 0,0003 0.36 ± 0.01 0.014 ± 0.001

Sac.R.-Verona 07/18/96 0.45gmCap 2/2 4.5 ± 0.1 1.5 ± 0.0 __ ± w 0.35 ± 0.01 0.016 ± 0.000

I Sac. R.-Verona 07/18/96 10kdTan 1/3 4.6 ± 0.2 0.43 ± 0.01 0.0011 ± 0.0004 0.32 ± 0.02 0.0079 ± 0.0011
"~ Sac. R.-Verona 07/18/96 10kdTan 2/3 4.6 ± 0.2 0.46 ± 0.01 0.00070 ± 0.00020 0.33 ± 0.01 0.0048 ± 0.0006

~ Sac.R.-Verona 07/18/96 10kdTan 3/3 -- ± -- -- ± -- 0.0011 ± 0.0001 -- ± -- -- ± --
Sac. R.-Verona 09/26/96 0.40pmMem 1/2 6.5 ± 0.4 6.1 ± 0.1 0.00065 ± 0.00022 0.48 ± 0.05 0.025 ± 0.003

Sac. R.-Verona 09/26/96 0.40pmMem 2/2 7.1 ± 0.1 2.8 ± 0.0 0.00064 ± 0.00033 0.47 ± 0.02 0,0070 ± 0.0011
~’ Sac.R.-Verona 09/26/96 0.451amCap 1/2 6.8 ± 0.1 5.4 ± 0.0 0.0012 ± 0.0001 0.50 ± 0.01 0.010 ± 0.001

�,O Sac. R.-Verona 09/26/96 0.451xmCap 2/2 6.4 ± 0.0 5.3 ± 0.0 0.00065 ± 0.00011 0.46 ± 0.01 0.0098 ± 0.0022

O3 Sac. R.-Verona 09/26/96 10kdTan 1/2 6.0 ± 0.0 2.8 ± 0.0 0.00053 ± 0.00011 0.42 ± 0.07 <0.003 ± 0.001

Sac. R.-Verona 09/26/96 10kdTan 2/2 6.0 ± 0.1 2.9 ± 0.1 0.00051 ± 0.00014 0.39 ± 0.04 0.0087 ± 0.0001
Sac. R.-Verona 11/14/96 0.40 larn Mem 1/1 -- ± -- -- ± -- 0.00071 ± 0.00015 -- ± -- -- ± --
Sac. R.-Verona 11/14/96 0.45panCap 1/2 6.8 ± 0.1 9.2 ± 0.1 0.0012 ± 0.0005 0,53 ± 0,04 0,024 ± 0,006

Sac. R.-Verona 11/14/96 0.45panCap 2/2 7.0 ± 0.2 9.0 ± 0.1 0.0014 ± 0.0000 0.52 ± 0.03 0.025 ± 0.002

Sac. R.-Verona 11/14/96 10kdTan 1/1 -- ± -- -- ± -- 0.0012 ± 0.0001 -- ±- -- ±-
Sac. R.-Verona 12/18/96 0.401amMem 1/2 4.6 ± 0.5 3.8 ± 0.1 0.00t7 ± 0.0003 0.42 ± 0.01 0.026 ± 0.003

Sac. R.-Verona 12/18/96 0,401amMem 2/2 4.8 ± 0.1 3.2 ± 0.0 0.0015 ± 0.0005 0.40 ± 0.02 0,017 ± 0.001

Sac. R.-Verona 12/18/96 0.45praCap 1/2 4.8 ± 0.0 4.3 ± 0.0 0.0012 ± 0.0003 0.43 ± 0.07 0.024 ± 0.002

Sac.R.-¥erona 12/18/96 0.451amCap 2/2 4.5 ± 0.5 4.2 ± 0.0 0.0016 ± 0.0001 0.38 ± 0.03 0.024 ± 0.003

~ Sac. R.-Verona 12/18/96 10kdTan 1/2 4.6 ± 0.2 3.0 ± 0.1 0.00094 ± 0.00025 0.34 ± 0.02 0.0088 ± 0.0009

~= Sac. R.-Verona 12/18/96 10kdTan 2/2 4.6 ± 0.1 3.0 ± 0.0 0.00088 ± 0.00042 0.37 ± 0.04 0.011 ± 0.001



Table A4-1. Concentrations of major cations and trace elements in filtered water samples--Continued

Magnesium Manganese Mercury Molybdenum Neodymium
Date Filter Split (mg/L) {l~g/L) (pg/L) (pg/L) (lag/L)Site |mm/ddlyy) replicate ICP-AES ICP-MS CV-AFS ICP-M,S ICP-MS

Sac. R.-Verona 06/04/97 0.40panMem 1/2 6.3 + 0.1 0.68 ± 0.02 0.0013 ± 0.0002 0.50 ± 0.03 0.0077 ± 0.01301
Sac. R.-Verona 06/04/97 0.40gmMem 2/2 6.3 ± 0.0 0.43 ± 0.00 0.00071 ± 0.00012 0.49 ± 0.02 0.0064 ± 0.0008

Sac. R.-Verona 06/04/97 0.45p, mCap 1/2 6.2 ± 0.1 1.8 ± 0,0 0.00055 ± 0.00014 0.47 ± 0.02 0.010 ± 0.002

Sac. R,-Verona 06/04/97 0.451amCap 2/2 6.3 ± 0.1 1.8 ± 0.0 0.00094 ± 0.00005 0.49 ± 0.03 0.011 ± 0.001

Sac. R.-Verona 06/04/97 10kdTan 1/2 5.6 ± 0.1 0.28 ± 0.01 0.00095 ± 0.00012 0.28 ± 0.06 0.0035 ± 0.0002
Sac.R,-Verona 06104197 10kdTan 2/2 5.6 + 0.1 0.26 ± 0.01 0.00083 ± 0.00017 0.30 ± 0.05 0.0020 ± 0.0017
Sac. R,-Freeport 07/17/96 0.40panMem 1/2 4.1 ± 0.0 0.63 ± 0.01 <0.0004 ± 0.0(30 0.33 ± 0.00 0.013 ± 0.002
Sac. R,-Freeport 07/17/96 0.401unMem 2/2 4.2 ± 0.0 0.44 ± 0.00 0.00060 ± 0.00000 0.34 ± 0.02 0.011 ± 0.002
Sac. R,-Freepott 07/17/96 0.45panCap 1/2 4.2 ± 0.2 1.2 ± 0.0 0,0016 ± 0.000l 0.36 ± 0.00 0.011 ± 0.002
Sac. R.-Freeport 07/17/96 0.45panCap 2/2 4.3 ± 0.1 0.91 ± 0.01 -- ± -- 0.33 ± 0.00 0.014 ± 0.001

Sac. R.-Freeport 07/17/96 10kdTan 1/3 3.9 ± 0.2 0,35 ± 0.01 0.00070 ± 0.00010 0.23 ± 0.01 0.0013 ± 0.0008
Sac.R,-Freeport 07/17/96 10kdTan 2/3 4.4 ± 0.1 0.35 ± 0.01 0.0010 ± 0.0002 0.38 ± 0.02 0.0038 ± 0.0002
Sac. R.-Freeport 07/17/96 10kdTan 3/3 -- ± -- -- ± -- 0.00080 ± 0.00010 -- ± -- -- ± --
Sac. R.-Freeport 09/24/96 0.40timMem 1/2 6.1 ± 0.2 1.1 ± 0.0 0.00052 ± 0.00007 0.48 ± 0.04 0.0042 ± 0.0008

Sac. R,-Freeport 09/24/96 0.40panMem 2/2 6.4 ± 0.3 0.76 ± 0.04 <0,0004 ± 0.0002 0.50 ± 0.04 0,0077 ± 0.0017
Sac. R,-Freeport 09/24/96 0.45p~nCap 1/2 6.6 ± 0.0 1.8 ± 0.0 0.00049 ± 0.000131 0.50 ± 0.02 0.015 ± 0.001
Sac. Ro-Freeport 09/24/96 0.45p, mCap 2/2 6.1 ± 0.0 1.8 ± 0.0 0.00063 ± 0.00009 0.52 ± 0.03 0.0086 ± 0.0003

Sac. R.-F~eeport 09/24/96 10 kd Tan 1/2 5.3 ± 0.2 0.68 ± 0.03 < 0.0004 ± 0.0000 0.26 ± 0.04 < 0.002 ± 0.002
Sac. R.-Freeport 09/24/96 10kdTan 2/2 5.8 ± 0.0 0,64 ± 0.05 <0.0004 ± 0.0001 0.30 ± 0.01 <0.003 ± 0.002
Sac. R.-Freeport 11/12/96

0.40 tun Mern 1/2 5.5 ± 0.2 2.1 ± 0.0 <0.0004 ± 0.0002 0.45 ± 0.00 0.0073 ± 0.0002
Sac. R.-Freeport 11/12/96 0.40p, mMem 2/2 5.5 ± 0.1 1.9 ± 0.0 0.00071 ± 0.00021 0.44 ± 0.02 0.0075 ± 0.0011
Sac. R,-Freeport 11/12/96 0.4511mCap 1/2 5.5 ± 0.1 2.8 ± 0.0 0.00068 ± 0.00014 0.43 ± 0.00 0.0055 ± 0.0018

Sac. R.-Freeport 11/12/96 0,45p, mCap 2/2 5.5 ± 0.1 2.8 ± 0.1 0.0015 ± 0.0001 0.42 ± 0.02 0.012 ± 0.002

Sac, R.-Freeport 11/12/96 10kdTan 1/2 4.7 ± 0.1 1.4 ± 0.0 0.00056 ± 0,00002 0.21 ± 0.02 <0.002 ± 0.000
Sac.R.-Freeport 11/12/96 10kdTan 2/2 4.6 ± 0.2 1.3 ± 0.0 0.00083 ± 0.00024 0.25 ± 0.02 <0.002 ± 0.000
Sac. R,-Freeport 12/17/96 0.40psnMern 1/2 3.3 ± 0.3 3.1 ± 0.0 0.0010 ± 0.0002 0.32 ± 0.01 0.025 ± 0.004
Sac. R.-Freeport 12/17/96 0.401amMem 2/2 4.2 ± 0,9 2.7 ± 0.0 0.00084 ± 0.00030 0.37 ± 0.01 0.029 ± 0.004
Sac. R.-Freeport 12/17/96 0.45p, mCap 1/2 4.2 ± 0,9 6.0 ± 0.1 0.0015 ± 0.0003 0.36 ± 0.02 0.036 ± 0.003
Sac. R,-Freeport 12/17/96 0.45panCap 2/2 4.0 ± 0.7 6.0 ± 0.1 0.0011 ± 0.0002 0.35 ± 0.02 0.038 ± 0.004

Sac. R.-Freeport 12/17/96 10kdTan 1/2 3.8 ± 0.6 3.8 ± 0.1 0.00059 ± 0.00006 0.23 ± 0.03 0.015 ± 0.002
Sac. R.--Freeport 12/17/96 lOkdTan 2/2 3.7 ± 0.7 3.8 ± 0.1 0.0011 ± 0.0002 0.26 ± 0.01 0.014 ± 0.007
Sac. R,-Freeport 01/06/97 0.40praMem 1/2 1.5 ± 0.1 7.4 ± 0.2 0.0017 ± 0.0001 0,25 ± 0.02 0.I0 ± 0.01
Sac.R.-Freeport 01/06/97 0.40pmMem 2/2 1.7 ± 0.3 7.5 ± 0.0 0.0020 ± 0.0005 0.24 ± 0.03 0.095 ± 0.011



Table A4-1. Concentrations of major cations and trace elements in filtered water samples-Continued
Magnemum Manganese Mercury Molybdenum Neodymium

Date Rlter Split (mg/L) (pg/L) (pg/L) (pg/L) (pg/L)Site (mm/dd/yy} replicate ICP-AES ICP-MS CV-AFS ICP-MS ICP-MS

Sac. R.-Freeport 01106197 0.45gmCap 1/2 1.7 + 0.2 8.4 + 0.2 0.0015 ± 0.0003 0.22 ± 0.02 0.12 ± 0.01

Sac. R.-Freeport 01106/97 0.45p, mCap 2/2 1.7 ± 0.1 8.7 + 0.4 0.0017 ± 0.0001 0.25-± 0.02 0.1! ± 0.00

Sac. R.-Freeport 01/06/97 10kdTan 1/2 1.4 ± 0.2 5.5 ± 0.2 0.00051 ± 0.00030 0.11 ± 0.01 0,026 ± 0,006
Sac.R.-Freeport 01/06/97 10kdTan 2/2 1.5 ± 0.2 5.2 ± 0.1 0.00087 ± 0.00031 0.13 ± 0.02 0.023 ± 0,003
Sac. R.-Freeport 06/05/97 0.40grnMem 1/2 5.1 ± 0.1 0.33 ± 0.0l 0.00049 ± 0.00005 0.42 ± 0.04 0.0064 ± 0.0008

Sac. R.-Freeport 06/05/97 0.40btmMem 2/2 5.2 ± 0.0 0.33 ± 0.01 0.00066 ± 0.00(X)9 0.42 ± 0.04 0.0078 ± 0.00!6
Sac. R.-Freepott 06/05/97 0.451amCap 1/2 5.1 ± 0.0 1.5 ± 0.0 0.00085 ± 0.00007 0.42 ± 0.04 0.0089 ± 0.0045
Sac. R.-Freeport 06/05/97 0.45gmCap 2/2 5.2 ± 0.1 1.5 ± 0.0 0.00059 ± 0.00017 0.39 ± 0.00 0.0094 ± 0.0015

Sac. R.-Freeport 06/05/97 10kdTan 112 4.4 ± 0.0 0.60 ± 0.01 0.0013 ± 0.0000 0.20 ± 0.04 <0,002 ± 0,001

Sac. R.-Freeport 06/05/97 10kdTan 2/2 4.4 ± 0.0 0.59 ± 0,03 0.00069 ± 0.00027 0.20 ± 0.05 <0.002 ± 0.001
Sac. R.-Freeport, dup 06/05/97 0.40gmMem 1/2 5.1 ± 0.1 0.74 ± 0.01 0.00068 ± 0.00013 0.46 ± 0.01 0.0ll ± 0,003
Sac. R.-Freeport, dup 06/05/97 0.40gmMem 2/2 5.1 ± 0.1 1.3 ± 0.1 0.00063 ± 0.00020 0.46 ± 0.01 0.014 ± 0.001
Sac. R.-Freeport, dup 06/05197 0.451,Lm Cap 112 5.1 ± 0.0 1.5 ± 0.0 0.00098 ± 0.00009 0.45 ± 0.01 0.010 ± 0.002

Sac. R.-Freeport, dup 06/05197 0.451xmCap 2/2 5.2 ± 0.0 1.5 + 0.0 0.00060 ± 0.00005 0.48 ± 0.01 0.012 ± 0.004

Sac. R.-Freeport, dup 06/05/97 10kdTan 1/2 4.5 ± 0.1 0.27 ± 0.01 0.00070 ± 0.00008 0.25 ± 0.03 <0.003 ± 0.001
Sac. R.-Freeport, dup 06/05/97 10kdTan 2/2 4.5 ± 0.1 0.27 ± 0.02 0.00054 + 0.00023 0.25 ± 0.01 <0.003 + 0.001
FlatCr. 12/11/96 0.40gmMem 1/2 1.5 ± 0.1 15 ± 1 0.0014 ± 0.0003 0.089 ± 0,016 0.089 ± 0.002

FlatCr. 12/11/96 0.40gmMem 2/2 1.5 ± 0.1 15 ± 0 0.0010 ± 0.0003 0.094 ± 0.017 0.092 ± 0.001

FlatCr. 12/11/96 0.45p_mCap 1/2 1.6 ± 0.2 15 ± 0 0.0012 ± 0.0003 0.070 ± 0.004 0.066 ± 0.002
FlatCr. 12/11/96 0.45panCap 2/2 1.7 ± 0.1 15 ± 0 0.0015 ± 0.0003 0.072 ± 0.006 0,070 ± 0.001

FlatCr. 12/11/96 10kd, Tan 112 1.4 ± 0.1 12 ± 0 0.0010 ± 0.0000 0.056 ± 0.015 0.031 ± 0.001

FlatCr. 12/11/96 10kdTan 2/2 1.5 ± 0.1 13 ± 0 0.0011 ± 0.0003 0.070 ± 0,021 0.031 ± 0.001
Flat Cr. 05/29/97 0.40gmMem 1/2 6.8 ± 0.2 111 ± 2 0.00075 ± 0.00025 0.23 ± 0.02 0.043 ± 0.004

FlatCr. 05/29/97 0.40gtmMem 2/2 6.8 ± 0.0 112 ± 1 0.00089 ± 0.00033 0.24 ± 0.02 0.051 ± 0.003

FlatCr. 05/29/97 0.45mmCap 1/2 6.8 ± 0.2 112 ± 2 0.00056 ± 0.00015 0.25 ± 0.02 0,034 ± 0.001
FlatCr. 05/29/97 0.45gmCap 2/2 6.6 ± 0.2 110 ± 2 0.0010 ± 0.0003 0.24 ± 0.02 0,029 ± 0.003

FlatCr. 05/29/97 10kdTan 1/2 6.0 ± 0.2 97 ± 2 0.0011 ± 0.0003 0.22 ± 0.03 0.0089 ± 0.0027

FlatCr. 05/29/97 10kdTan 2/2 6.1 ± 0.3 101 ± 4 0.0010 ± 0.0003 0.24 ± 0.05 0.011 ± 0.001
SpringCr.-Weir 12/11/96 0.40p,mMem 1/2 3.8 ± 0.2 159 ± 2 0.0020 ± 0.0003 <0.03 ± 0.02 4.7 ± 0.2
SpringCr.-Weir 12/11/96 0.401amMem 2/2 3.7 ± 0.6 154 ± 1 0.0022 ± 0.0003 <0.03 ± 0.01 4.9 ± 0.0

SpringCr.-Weir 12/11/96 0.451s-rn Cap 1/2 4.2 ± 0.2 158 ± 5 0.0022 ± 0.0003 <0.03 ± 0.02 4.6 ± 0.0
SpringCr.-Weir 12/11/96 0.45gmCap 2/2 3.7 ± 0.6 156 ± 1 0.0016 ± 0.0002 <0.03 ± 0.01 4.6 ± 0.0

SpringCr.-Weir 12/11/96 10kdTan 1/2 3.8 ± 0.2 154 ± 7 0.0015 ± 0.0002 <0.03 ± 0.01 4.7 ± 0.1



Table A4-1. Concentrations of major cations and trace elements in filtered water samples--Continued

Magnesium Manganese Mercury Molybdenum Neodymium ---
Date Filter Spilt (malL) (PalL) (palL) (palL) (palL}Sit~         (mmldd/yy)                 replicate

ICP--AES            ICP-MS             CV-AFS             ICP-MS             ICP-MS

SpringCr.-Weir 12/11/96 10kdTan 2/2 3.8 ± 0.2 153 ± 0 0.0014 ± 0,0004 <0.03 ± 0,01 4.8 ± 0.3
Spring Cr.-Weir 05/28/97 0,401amMem 1/2 16 ± 1 500 ± 24 0.0040 ± 0,0004 <0.05 ± 0.03 7.8 ± 0.3
SpringCr.-Weir 05/28/97 0.40gmMem 2/2 16 ± 1 512 ± 18 0.0036 ± 0.0002 <0.05 ± 0.01 7.5 ± 0.0
SpringCr.-Weir 05/28/97 0.45gmCap 1/2 15 ± 0 483 ± 28 0.0043 ± 0.0003 <0.05 ± 0,00 7.5 ± 0.6
SpringCr.-Weir 05/28/97 0.45p, mCap 2/2 15 ± 0 493 ± 19 0.0048 ± 0.0003 <0.05 ± 0.00 7.4 ± 0.0
Spring Cr.-Weir 05/28/97 10kdTan 1/2 14 ± 1 492 ± 35 0.0019 ± 0.000l <0.05 ± 0.00 7.5 ± 0.0
SpringCr.-Weir 05/28/97 10kdTan 2/2 14 ± 0 484 ± 20 0.0018 ± 0.0004 <0.05 ± 0.02 7,5 ± 0.2
SpringCr.-Road 01/02/97 0.40 !am Mern 1/2 3.6 ± 0.1 204 ± 0 0.0019 ± 0.0003 <0.03 ± 0.01 3.6 ± 0.0
SpringCr.-Road 01/02/97 0.40panMem 2/2 3.5 ± 0.1 207 ± 6 0.0012 ± 0.0002 <0.03 ± 0.02 3.5 ± 0.2
SpringCr.-Road 01/02/97 0.451amCap 1/2 3.5 ± 0.1 199 ± 0 0.0013 ± 0,0002 <0.03 ± 0.03 3.7 ± 0.2
Spring Cr.-Road 01/02/97 0.45pmCap 2/2 3.5 ± 0.0 212 ± 0 0.0012 ± 0.0001 <0.03 ± 0,01 3.7 ± 0.2
SpringCr.-Road 01/02/97 10kdTan 1/2 3.4 ± 0.1 201 ± 1 0.0010 ± 0.0001 <0.03 ± 0.01 3.4 ± 0.1
SpringCr.-Road 01/02/97 10kdTan 2/2 3.3 ± 0.1 193 ± 0 0.00081 ± 0.00029 <0.03 ± 0.02 3,5 ± 0.0
Whiskeytown 12/11/96 0.40pmMern 1/2 5.3 ± 0.1 1.1 ± 0.0 0.00081 ± 0.00019 0.16 ± 0.03 0.015 ± 0.002
Whiskeytown 12/11/96 0.40tunMem 2/2 5.2 ± 0.1 1.2 ± 0,0 0.00044 ± 0.00009 0.17 ± 0.01 0.015 ± 0.002
Whiskeytown 12/11/96 0.45p, mCap 1/2 5.1 + 0,2 1.2 ± 0.0 0.00062 ± 0.00024 0.16 ± 0.01 0.011 ± 0.000
Whiskeytown 12/11/96 0.45pmCap 2/2 6.1 ± 0.0 1.2 ± 0.0 0.00081 ± 0.00012 0.13 ± 0.01 0,012 ± 0.004
Whiskeytown 12/11/96 10kdTan 1/2 5.2 ± 0.0 1.0 ± 0.0 0.00092 ± 0.00028 0.15 ± 0.02 0.0039 ± 0.0002
Whiskeytown 12/11/96 10kdTaa 2/2 5.5 ± 0.4 1.0 ± 0,0 0.00091 ± 0.00020 0.11 ± 0.00 0.0049 ± 0.0026
Whiskeytown 05/29/97 0,401LtmMem 1/2 5.8 ± 0.1 0.30 ± 0.01 0.0012 ± 0.0004 0.14 ± 0.02 0.0099 ± 0.0013
Whiskeytown 05/29/97 0.40panMem 2/2 5.8 ± 0.2 0.79 ± 0.01 0.00066 ± 0.00018 0.13 ± 0.02 0.012 ± 0,003
Whiskeytown 05/29/97 0.45pmCap 1/2 5.7 ± 0.0 0.54 ± 0.02 0.0016 ± 0.0007 0.14 ± 0.01 0.010 ± 0.005
Whiskeytown 05/29/97 0.451amCap 2/2 5.7 ± 0.0 0.62 ± 0.01 0.0011 ± 0.0003 0.13 ± 0.02 0.016 ± 0.006
Whiskeytown 05/29/97 10kdTan I/2 5.2 ± 0.2 0.24 ± 0.01 0.00069 ± 0.00007 0.096 ± 0.011 0.0037 ± 0.0033
Whiskeytown 05/29/97 10kdTan 2/2 5.2 ± 0.1 0,24 ± 0.02 0.00060 ± 0,00018 0.089 ± 0.006 <0.003 ± 0.003
SpringCr. arm 07/12/96 0.40gmMem 1/2 -- ± -- 0.47 ± 0.00 0.00050 ± 0.00000 0.087 ± 0.006 0.012 ± 0.001
SpringCr. arm 07/12/96 0.401ffnMem 2/2 5.9 ± 0.1 0.55 ± 0.01 0.00040 ± 0.0(X)~ 0.11 ± 0.00 0.012 ± 0.001
SpringCr. arm 07/12D6 0,45tmaCap 1/2 6.0 ± 0.0 0.67 ± 0.04 0.00050 ± 0,00010 0.12 ± 0.01 0.017 ± 0.001
SpringCr. arm 07/12/96 0.45pmCap 2/2 6.0 ± 0.0 0.75 ± 0.06 -- ± -- 0.11 ± 0.01 0.012 ± 0.000
SpringCr. arm 07/12/96 10kdTan 1/3 5.8 ± 0.0 0.68 ± 0.07 0.0011 ± 0,0001 0.093 ± 0.012 0.0057 ± 0.0054
Spring Cr. arm 07/12/96 10kdTan 2/3 5.9 ± 0.0 0.47 ± 0.02 0.00050 ± 0,00020 0.068 ± 0.014 0.0048 ± 0.0007
SpdngCr. arm 07/12/96 10kdTan 3/3 -- ±- -- ± -- 0.0010 ± 0o0001 -- ± ~ -- ±-
SpringCr. arm 09/18/96 0.401smMem 1/2 6.0 ± 0.0 1.5 ± 0.0 <0.0004 ± 0.0001 0.12 ± 0.03 0.029 ± 0.000
SpringCr. arm 09/18/96 0.40p, mMem 2/2 6.1 ± 0.0 1.5 ± 0.0 0.00060 ± 0.00003 0.16 ± 0.03 0.024 ± 0.000



Table A4-1. Concentrations of major cations and trace elements in filtered water samples--Continued

Magnesium Manflane=e Mercury Molybdenum Neodymium
Date Filter ~|it {mg/L) {pg/L) (pg/L) (pg/L) (pg/L)Site (mm/dd/yy) replicate ICP-AES ICP-MS CV-AFS ICP--MS ICP--MS

SpringCr. arm 09118196 0.451amCap 1/2 6.5 ± 0.l 1.4 ± 0.0 0.0011 ± 0.0000 0.12 ± 0.01 0.017 ± 0.003
SpringCr. arm 09/18D6 0.45~mCap 2/2 6.0 ± 0.1 1.4 ± 0.0 <0.0004 ± 0.0002 0.12 ± 0.02 0.013 ± 0.001
SpringCr. arm 09/18/96 10kdTan 1/2 5.7 ± 0.2 1.3 ± 0.0 0.00063 ± 0.00017 0.093 ± 0.012 0.0055 ± 0.0043
SpringCr. arm 09118/96 10kdTan 2/2 5.3 ± 0.0 1.3 ± 0.0 <0.0004 ± 0.0001 0.082 ± 0.020 0.0048 ± 0.0015
SpringCr. arm 11/20D6 0.40tunMem 1/2 6.1 ± 0.1 15 ± 0 <0.0004 ± 0.0002 0.15 ± 0.01 0.083 ± 0.001
SpringCr. arm 11/20/96 0.40p.mMem 2/2 6.2 ± 0.1 14 ± 0 0.00051 ± 0.00004 0.14 ± 0.02 0.055 ± 0.007
SpringCr. arm 11/20/96 0.45panCap 1/2 6.2 ± 0.0 14 ± 0 0.00063 ± 0.00018 0.14 ± 0.0l 0.073 ± 0.005
SpringCr. arm 11/20/96 0.45panCap 2/2 6.3 ± 0.0 14 ± 0 0.00047 ± 0.00007 0.13 ± 0.03 0.072 ± 0.004

SpringCr. arm 11/20/96 10kdTan 1/2 5,2 ± 0.0 12 ± 0 0.0010 ± 0.0001 0.094 ± 0.046 0.0092 ± 0.0039
SpdngCr. arm 11/20/96 10kdTan 2/2 5.3 ± 0.1 12 ± 0 0.00056 ± 0.00011 0,090 ± 0.039 0.0076 ± 0.0002
SprtngCr. arm 12/11/96 0.40panMem 1/2 5.6 ± 0.1 22 ± 1 0.00045 ± 0.00030 0.11 ± 0.00 0.10 ± 0.01
SpringCr. arm 12/11/96 0.40praMem 2/2 5.7 ± 0.1 21 ± 0 0.00057 ± 0.00004 0.14 ± 0.01 0.090 ± 0.000
SpringCr. arm 12/11/96 0.451ffa Cap 1/2 5.7 ± 0.1 22 ± 0 0.00067 ± 0.00022 0.15 ± 0.01 0.17 ± 0.02

I~) SpringCr. arm 12/11/96 0.45gmCap 2/2 5.6 ± 0.1 22 ± 0 0.00087 ± 0.00025 0.16 ± 0.01 0.17 ± 0.00

I SpringCr. arm 12/11/96 10kdTan 1/2 4.7 ± 0.2 18 ± 0 0.00051 ± 0.00056 0.10 ± 0.01 0.026 ± 0.004
¯ -~ SpdngCr. arm 12/11/96 10kdTan 2/2 4.6 ± 0.1 18 ± 0 <0.0004 ± 0.0000 0.083 ± 0.023 0.028 ± 0.1304

~ SpringCr. arm 05/28/97 0.40~raMem 1/2 5.8 ± 0.2 3.1 ± 0.1 0.0026 ± 0.0003 0.14 ± 0.02 0.023 ± 0.003
Spring Cr. arm 05/28/97 0.40panMem 2/2 5,7 ± 0.1 3.0 ± 0.1 0.0023 ± 0.0003 0.14 ± 0.02 0.018 ± 0.000

�.O SpringCr. arm 05/28/97 0.45txmCap 1/2 5.6 ± 0.2 3.1 ± 0.1 0.0023 ± 0.0001 0.13 ± 0.02 0.026 ± 0.002
O1 SpringCr. arm 05/28/97 0.45~mCap 2/2 5.7 ± 0.2 3.1 ± 0.1 0.0022 ± 0.0002 0.15 ± 0.02 0.027 ± 0,002

~ SpringCr. arm 05/28/97 10kdTan 1/2 4.9 ± 0.1 2.5 ± 0.1 0.0022 ± 0.0003 0.069 ± 0.006 0.0055 ± 0.0019
SpdngCr. arm 05/28/97 10kdTan 2/2 4.9 ± 0.1 2.5 ± 0.1 0.0025 ± 0.0002 0.080 ± 0.013 0.0043 ± 0.0011

~ Colusa Basin Drain 06/06/97 0.40tmaMem 1/2 28 ± 4 0.70 ± 0.02 0,00097 ± 0.00027 3.2 ± 0.0 0,018 ± 0.003
Colusa Basin Drain 06/06/97 0.40lunMem 2/2 29 ± 0 0.60 ± 0.02 0.00066 ± 0.00008 3.3 ± 0.l 0.019 ± 0.002
Colusa Basin Drain 06/06/97 0.451amCap 1/2 30 ± 2 22 ± 0 0.0021 ± 0.0001 3.3 ± 0.1 0.020 ± 0.002
Colusa Basin Drain 06/06/97 0.45pmCap 2/2 28 ± 3 22 ± 0 0.0022 ± 0.0002 3.4 ± 0.I 0.018 ± 0.003

Colusa Basin Drain 06/06D7 10kdTan 1/2 23 ± 1 0.21 ± 0.00 0.00052 ± 0.00014 2.6 ± 0.1 0.012 ± 0.001
Colusa Basin Drain 06/06/97 10kdTaa 2/2 23 ± 4 0.20 ± 0.01 0.00097 ± 0.00005 2.6 ± 0.1 0.012 ± 0.002
YoloBypass 01/07/97 0.40panMem 1/2 4.1 ± 0.0 2.9 ± 0.l 0.0017 ± 0.0004 0.34 ± 0.00 0.041 ± 0.005
YoloBypass 01107D.7 0.401amMem 2/2 4.1 ± 0.0 1.8 + 0.1 0.0014 ± 0.0000 0.35 ± 0.01 0.033 ± 0.001
YoloBypass 01/07/97 0.45 p.rn Cap 1/2 4.1 ± 0.0 3.7 ± 0.1 0.0013 ± 0.0003 0.39 ± 0.03 0.071 ± 0.002

~ YoloBypass 01/07/97 0.451unCap 2/2 3.9 ± 0.1 3.6 ± 0.1 0.0013 ± 0.0002 0.37 ± 0.03 0.068 ± 0.000

== YoloBypass 01/07/97 10kdTan 1/2 3.5 ± 0.0 1.8 ± 0.0 0.0013 ± 0.0003 0.26 ± 0.01 0.014 ± 0.004
~" YoloB[~pass 01/07/97 10kdTan 2/2 3.4 ± 0.1 1.6 ± 0.0 0.00090 ± 0.00018 0.21 ± 0.01 0.014 ± 0.003



Table A~,-1. Concentrations of major cations and trace elements in filtered water samples--Continued
N’mkel Potas~um Pr~eodym~um Rhenium Rubidium

Date Filter Split (PalL) (malL) (palL) (PalL) (palL)Site (mm/dd/yy) replicate ICP-MS ICP-AES-Ax ICP-MS ICP-MS ICP-~VlS

Sac. R.-Shasta 07112/96 0.40timMem l/l 0.67 ± 0.07 1.1 ± 0.0 0.0050 ± 0.0001 <0.0013 ± 0.0007 2.2 ± 0.0

Sac. R.-Shasta 07112/96 0.40gmMem 2/2 0.74 ± 0.02 1.1 ± 0.0 0.0048 ± 0.0003 0.0013 ± 0.0000 2.1 ± 0.0

Sac. R.-Shasta 07/12/96 0.451xmCap 1/1 0.73 ± 0.05 1.1 ± 0.0 0.0052 ± 0.0000 0.00065 ± 0.00006 2.0 ± 0.0

Sac. R.-Shasta 07/12/96 0.45p.mCap 2/2 0.77 ± 0.05 1.1 + 0.0 0.0064 ± 0.13004 0.00057 ± 0.00008 2.0 ± 0.0

07112/96 10kdTan 113 0.68 0.09 1.0 ± 0.0 0.0022 ± 0.0006 0.00038 ± 0,00037 2.0 ± 0.0Sac. R.-Shasta ±
Sac. R.-Shasta 07112/96 10kdTan 2/3 0.60 ± 0.04 1.1 ± 0.0 0.0022 ± 0.0002 <0.0013 ± 0.0003 1.8 ± 0.0

Sac. R.-Shasta 07/12/96 10kdTan 3/3 -- ±- -- ±- -- ±- -- ±- -- ±-
Sac. R.-Shasta 09119/96 0.40~’nMem 1/2 0.97 ± 0.06 0.96 ± 0.02 0.0070 ± 0.0002 <0.0008 ± 0.0004 2.0 ± 0.0

Sac. R.-Shasta 09/19/96 0.40gmMem 2/2 1.1 ± 0.0 0.95 ± 0.01 0.0074 ± 0.0018 <0.0008 ± 0.0005 1.9 ± 0.0

Sac.R.-Shasta 09/19/96 0.45panCap 1/2 0.94 ± 0.07 0.94 ± 0.01 0.0040 ± 0.0003 <0.0008 ± 0.0008 2.0 ± 0.1

Sac. R.-Shasta 09119/96 0.45gmCap 2/2 1.0 ± 0.1 0.94 ± 0.01 0.0047 ± 0.0001 <0.0010 ± 0.0002 2.0 ± 0.0

Sac. R.-Shasta 09/19/96 10kdTan 1/2 0.75 ± 0.08 0.85 ± 0.02 0.0024 ± 0.13000 0.0013 ± 0.0005 1.8 ± 0.0

Sac. R.-Shasta 09119/96 10kdTan 2/2 0.81 ± 0.00 0.85 ± 0.01 0.0013 ± 0.0001 <0.0008 ± 0.0001 1.7 ± 0.0
Sac. R.-Shasta 11/19/96 0.40gmMem 1/2 0.50 ± 0.04 1.3 ± 0.0 0.0020 ± 0.13003 <0.0015 ± 0.0009 2.9 ± 0.0

Sac. R.-Shasta 11/19/96 0.40!,tmMem 2/2 0.49 ± 0.05 1.3 ± 0.0 0.0018 ± 0.0004 <0.0015 ± 0.0005 3.0 ± 0.0
Sac. R.--Shasta 11/19196 0.45p.mCap 1/2 0.46 ± 0.07 1.3 ± 0.0 0.0013 ± 0.0002 <0.0015 ± 0.0004 2.9 ± 0.0

Sac. R.-Shasta 11/19/96 0.45gmCap 2/2 0.35 ± 0.00 1.3 ± 0.0 0.0021 ± 0.0005 <0.0015 ± 0.0002 3.0 ± 0.0

Sac. R...-Shasta 11/19/96 10kdTan 112 0.34 ± 0.03 1.2 ± 0.0 <0.0005 ± 0.0006 <0.0015 ± 0,0003 2.5 ± 0.0

Sac. R.-Shasta 11/19/96 10kdTan 2/2 0.31 ± 0.06 1.2 ± 0.0 <0.0005 ± 0.0003 <0.0015 ± 0.0007 2.6 ± 0.0
Sac. R.-Shasta 12/12/96 0.401amMem 1/2 0.94 ± 0.06 1.5 ± 0.0 0.0029 ± 0.0005 <0.0013 ± 0.0010 3.2 ± 0.0

Sac. R.-Shasta 12/12/96 0.40panMem 2/2 0.88 ± 0.12 1.4 ± 0.1 0.0028 ± 0.0004 <0.0013 ± 0,0001 3.2 ± 0.0

Sac. R.-Shasta 12/12/96 0.45gmCap 112 0.66 ± 0.04 1.4 ± 0.1 0.0034 ± 0.0002 <0.0006 ± 0.0000 3.1 ± 0.0

Sac. R.-Shasta 12/12/96 0.45pmCap 2/2 0.56 ± 0.03 1.4 ± 0.0 0.0038 ± 0.0002 0.00076 ± 0.00054 3.1 ± 0.I

Sac. R.-Shasta 12/12/96 10kdTan I/2 0.72 ± 0.03 1.3 ± 0.0 0.00070 ± 0.00028 0.0011 ± 0.0001 2.7 ± 0.0

Sac.R.-Shasta 12/12/96 10kdTan 2/2 0.70 ± 0.02 1.3 ± 0.0 0.00060 ± 0.00050 <0.0013 ± 0.0005 2.9 ± 0.0
Sac. R.-Shasta 05/29/97 0.40~trnMem 1/2 1.7 ± 0.1 1.2 ± 0.0 0.0059 ± 0.0002 <0.0008 ± 0.0005 2.0 ± 0.0

Sac. R.-Shasta 05/29/97 0.40p.mMem 2/2 1.4 ± 0.0 1.2 ± 0.0 0.0037 ± 0.0002 <0.0008 ± 0.0000 1.9 ± 0.0

Sac. R.-Shasta 05/29/97 0.45p, mCap 1/2 0.94 ± 0.08 1.1 ± 0.0 0.0044 ± 0.0009 <0.0008 ± 0.0005 1.8 ± 0.1

Sac. R.-Shasta 05129/97 0.45btmCap 2/2 0.90 ± 0.04 1.1 ± 0.1 0.0044 ± 0.0001 <0.0008 ± 0,0004 1.9 ± 0.1

Sac. R.-Shasta 05129/97 10kdTan 1/2 0.72 ± 0.09 0.99 ± 0.00 0.00059 ± 0.00046 <0.0008 ± 0.0006 1.6 ± 0.0

Sac. R.-Shasta 05/29/97 10kdTan 2/2 0.72 ± 0.03 1.0 ± 0.0 0.0010 ± 0.0003 <0.0008 ± 0.0006 1.6 ± 0.1

Sac. R.-Keswick 07111/96 0.40gmMem 1/2 1.5 ± 0.0 0.91 ± 0.00 0.0041 ± 0.0002 <0.0005 ± 0.0031 1.6 ± 0.0



Table A4-1. Concentrations of major cations and trace elements in filtered water samples- Continued
Nid(el Potassium Praseodymium Rhenium Rubidium

O=te Filter 51~lit (pg/L) (mg/L) (pg/L) (pg/L) (pg/L)Site         (mm/dd/yy}                 replk:ate
ICP-MS          ICP-AES-Ax           ICP-MS             ICP-MS             ICP--MS

Sac. R.-Keswick 07111/96 0.40panMem 2/2 1.5 -t- 0.0 0,91 ± 0.02 0.OM0 ± 0.0002 <0.0005 ± 0.0000 1.6 ± 0.0

Sac. R.-Keswick 07/11/96 0.451ffn Cap 1/2 1.6 ± 0.0 0.91 ± 0.00 0.0041 ± 0.0001 0.00067 ± 0.00022 1.6 ± 0.0

Sac. R.-Keswick 07111/96 0.45gmCap 2/2 1.6 ± 0.0 0.90 ± 0.01 0.0051 ± 0.0000 <0.0005 ± 0.0002 1.6 ± 0.0

Sac, R.-Keswick 07/11/96 10kdTan 1/3 1.4 ± 0.1 0,85 ± 0.01 0.0022 ± 0.0002 <0.0005 ± 0.0001 1.5 ± 0.0
Sac.R.-Keswick 07/11/96 10kdTan 2/3 1.4 ± 0.0 0.88 ± 0.01 0.0022 ± 0.0000 <0.0005 ± 0.0003 1.5 ± 0.0

Sac. R.-Keswick 07/11/96 10kdTan 3/3 1.4 ± 0.0 0.86 ± 0.00 0.0020 ± 0.0001 0.00062 ± 0.00021 1.5 ± 0.I
Sac. R.-Keswick 09/19/96 0.40praMem 1/2 2.1 ± 0,1 0.68 ± 0.01 0.0052 ± 0.0005 <0,0008 ± 0.0002 1.2 ± 0.0
Sac. R.-Keswick 09/19/96 0.401amMem 2/2 2.0 ± 0.1 0,69 ± 0.01 0.0041 ± 0.0014 <0,0010 ± 0.0003 1.3 ± 0.0
Sac. R.-Keswick 09/19/96 0.45 gm Cap 1/2 2.1 ± 0.0 0.68 ± 0.01 0.0036 ± 0.0010 < 0.0010 ± 0.0011 1.3 ± 0.0

Sac. R.-Keswick 09119/96 0,451a,m Cap 2/2 2.0 ± 0.1 0.70 ± 0.01 0.0047 ± 0.0003 0.0011 ± 0.0OM 1,3 ± 0.0

Sac. R.-Keswick 09119/96 10kdTan 1/3 1.5 ± 0.1 0.61 ± 0.01 0.13010 ± 0.0006 <0.0008 ± 0.0002 1.1 ± 0.0
Sac. R,-Keswick 09/19/96 10kdTan 2/3 1.5 ± 0.1 0,61 ± 0.01 0.0012 ± 0,0004 <0.0008 ± 0.0009 1.1 ± 0.0

i~) Sac. R.-Keswick 09/19/96 10kdTan 3/3 1.5 ± 0.0 0.62 ± 0.130 0.00057 ± 0.00051 <0.0008 ± 0.0002 1.1 ± 0.0
Sac. R,-Keswick 11/21/96 0.401,tmMem 1/2 0.71 ± 0.05 1.0 ± 0.0 0.0044 ± 0.0008 <0.0015 ± 0.0003 2.3 ± 0.1

] Sac.R.-Keswick 11/21/96 0.40panMem 2/2 0.74 ± 0.01 1.I ± 0.0 0.0051 ± 0.0003 <0.0015 ± 0.0004 2.3 ± 0.1
¯ -~ Sac. R.-Keswick 11/21/96 0.45grnCap 1/2 0.90 ± 0.03 1.0 ± 0.0 0.0058 ± 0.0001 <0.0015 ± 0.0005 2.2 ± 0.1

~ Sac. R.-Keswick 11/21/96 0.45panCap 2/2 0.69 ± 0.01 1.1 ± 0.0 0.0046 ± 0.0005 <0.0015 ± 0.0002 2.3 ± 0.l

�..O Sac. R.-Keswick 11/21/96 10kdTan 1/2 0.51 ± 0.05 0.95 ± 0.02 0.00068 ± 0.00045 <0,0015 ± 0.0034 2.0 ± 0.0

Sac. R.-Keswick 11/2t/96 10kdTan 2/2 0.51 ± 0.05 0.94 ± 0.03 0.00064 ± 0.00050 <0.0015 ± 0.0002 2.0 ± 0.0
O1 Sac. R.-Keswick 12/11/96 0.40pmMem 112 0.63 ± 0.03 1.3 ± 0.0 0.0073 ± 0.0014 0.0014 ± 0.0004 2.7 ± 0.1

~ Sac. R.-Keswick 12/11/96 0.40gmMem 2/2 0.71 ± 0.06 1.3 ± 0.0 0.0053 ± 0.0001 <0.0013 ± 0.0007 2.8 ± 0.1

I’O Sac. R.-Keswick 12/11/96 0.45 gm Cap 1/2 0.71 ± 0.01 1.3 ± 0.1 0.0060 ± 0.0004 < 0.0006 ± 0.0003 2.6 ± 0.0

Sac. R.-Keswick 12/11/96 0.45panCap 2/2 0.60 ± 0.10 1.3 ± 0.0 0.0061 ± 0.0004 <0.0013 ± 0.0000 2.7 ± 0.0

Sac. R.-Keswick 12/11/96 10 kd Tan 1/2 0.35 ± 0.04 1.1 ± 0.0 0.00099 ± 0.00029 < 0.0013 ± 0.0008 2.4 + 0.0
Sac. R.-Keswick 12/11/96 10kdTan 2/2 0.46 ± 0.0t 1.1 + 0.0 0.00064 ± 0.00050 <0,0013 ± 0.13001 2,4 ± 0.0
Sac. R,-Keswick 01/02/97 0.40~aMem 1/2 0.64 ± 0.04 1.1 ± 0.0 0.0047 ± 0.0007 0.00071 ± 0.00059 2,2 ± 0,I
Sac. R,-Keswick 01/02/97 0.40p,mMem 2/2 0.58 ± 0.03 1.1 ± 0.0 0.0055 ± 0.0011 <0.0006 ± 0.0006 2.3 ± 0.1
Sac. R,-Keswick 01102/97 0.45p, mCap 1/2 0.77 ± 0.03 1.1 ± 0.0 0.0097 ± 0.0008 <0,0006 ± 0.0004 2.2 ± 0.0
Sac. R.-Keswick 01/02/97 0.45gmCap 2/2 0.65 ± 0.06 1.1 ± 0.1 0,0095 ± 0.0005 <0,0006 ± 0.0005 2.3 ± 0.0

Sac. R,-Keswick 01102/97 10kdTan 1/3 0.54 ± 0.06 1.0 ± 0.0 0.0022 + 0.0006 <0.0006 ± 0.0002 2.0 ± 0.0
Sac. R,-Keswick 01/02/97 10kdTan 2/3 0.57 ± 0.09 1.1 ± 0.1 0.0021 ± 0.0001 <0.0006 ± 0.0004 2.0 ± 0.0

~ Sac. R,-Keswick 01/02/97 10kdTan 3/3 0.62 ± 0.06 1.0 ± 0.0 0.0018 ± 0.0003 <0.0005 ± 0.0003 2.0 ± 0.0
== Sac. R,-Keswick 05/28/97 0.40gmMem 1/2 1.7 ± 0.1 0.92 ± 0.03 0.0033 ± 0.0003 <0.0008 ± 0.0005 1.5 ± 0.0
~. Sac. R,-Keswick 05/28/97 0.401.tmMem 2/2 2.0 ± 0.1 0.98 ± 0.04 0.0045 ± 0.0002 <0.0008 ± 0.0002 1.5 ± 0.0



Table A4-1. Concentrations of major cations and trace elements in filtered water samples--Continued

W~kel Pota~ium Praseodymium Rhenium Rubidium
Date Filter Split (pg/L) (mg/L) (pg/L} (pg/L) (pg/L)Site         (mm/dd/yy)                 repli~te

ICP-MS          ICP--AES-Ax           ICP.-MS             ICP-MS             ICP--MS
Sac. R.-Keswick 05/28/97 0.45 tmaCap 1/2 1.6 ± 0.0 0.90 ± 0.03 0.0037 ± 0.0003 <0.0008 ± 0,0003 1.5 ± 0.0
Sac. R.-Keswick 05/28/97 0.45 pan Ca_p 2/2 1.6 ± 0.0 0.92 ± 0.04 0.0049 ± 0.0003 <0.0008 ± 0.0005 1.5 ± 0.0
Sac.R.-Keswick 05/28/97 10kdTan 1/2 1.3 ± 0.0 0.83 ± 0.04 0.0011 ± 0.0002 <0.0008 ± 0.0003 1.3 ± 0.0
Sac.R.-Keswick 05/28D7 10kdTan 2/2 1,2 + 0.0 0.87 ± 0.00 0.00093 ± 0.00009<0.0008 ± 0.0002 1.3 ± 0,0
Sac. R.-Bend Br. 07/11/96 0.40 gra Mem 1/2 1.2 ± 0.0 0.94 ± 0.01 0.0028 ± 0.0004 < 0.0013 ± 0.0005 1.6 ± 0.0
Sac. R.-BendBr. 07/11/96 0.40p.mMem 2/2 1.3 ± 0.0 0.95 ± 0.02 0.0024 ± 0.0004 0,0013 ± 0.00(30 1.6 ± 0.0
Sac.R.-BetzdBr. 07/11/96 0.451xrn Cap 1/2 1.3 + 0.0 0.96 ± 0.03 0,0034 ± 0.0001 <0.0005 ± 0.0002 1.7 ± 0.0
Sac.R.-BendBr. 07/11/96 0.45waCap 2/2 1.3 ± 0.0 0,95 ± 0.00 0.0031 ± 0.0001 0.00061 ± 0.00016 1.7 ± 0.0
Sac. R.-BendBr. 07/11/96 10kdTan 1/3 2.7 ± 0.1 0.96 ± 0.00 0.00091 ± 0.000190.00072 ± 0.00012 1.8 ± 0.0
Sac. R.-Bend Br. 07/11/96 10 kd Tan 2/3 2.2 ± 0.0 0.92 ± 0.00 0.00074 ± 0.00012< 0.0005 ± 0.0003 1.6 ± 0.0
Sac.R.-BendBr, 07111/96 10kdTan 3/3 -- ±- -- ±- -- ± -- -- ±- -- ±-
Sac. R.-Bend Br. 09/20/96 0.40 pm Mere 1/2 1.6 ± 0.1 0.79±0.02 0.0024+0.0005 < 0.0010 ± 0.0002 1.6±0.0
Sac. R.--Bend Br. 09/20/96 0.40 pan Mem 2/2 1.6 ± 0.0 0.83 ± 0,00 0.0019 ± 0.0002 < 0.0(306 ± 0.0000 1.5 ± 0.0
Sac. R.-Bend Br. 09/20/96 0.45 gtn Cap 1/2 1,8 ± 0.0 0.80 ± 0.01 0.0028 ± 0.0003 < 0.0008 ± 0.0006 1.5 ± 0.0
Sac.R.-BendBr. 09/20/96 0.451maCap 2/2 1.7 ± 0.1 0.80 ± 0.00 0.0024 ± 0.0002 <0.0006 ± 0.0002 1.6 ± 0.0
Sac. R.-BendBr. 09/20/96 10kdTan 1/2 0.97 ± 0.05 0.70 ± 0.01 0.00058 ± 0,00022<0.0008 ± 0.0003 1.3 ± 0.0
Sac. R.-BendBr. 09/20/96 10kdTan 2/2 0.93 ± 0.05 0.72 ± 0,00 <0.0004 ± 0.0001 <0.0008 ± 0.0005 1.3 ± 0.0
Sac.R.-BendBr. 11/22/96 0.401amMem 1/2 1.0 ± 0.1 1.2 ± 0.0 0.0041 ± 0.0016 <0.0015 ± 0.0003 2.2 ± 0.0
Sac.R.-BendBr. 11/22/96 0.401maMem 2/2 0.94 ± 0.11 1.2 ± 0.0 0.0040 ± 0.0005 <0.0015 ± 0.0002 2.2 ± 0.0
Sac. R.-BendBr. 11/22/96 0.45gmCap 1/2 1.0 ± 0.1 1.2 ± 0.0 0.0032 ± 0.0003 <0.0015 ± 0.0000 2.1 ± 0.0
Sac. R.-BendBr. 11/22/96 0.45gtnCa_p 2/2 0.96 + 0.09 1,2 ± 0.0 0.0033 ± 0,0004 <0.0015 ± 0.0001 2.2 ± 0.0
Sac. R.-BendBr. 11/22/96 10kdTan 1/2 0.50 ± 0.05 1.0 ± 0.0 0.00050 ± 0.00046<0.0015 ± 0.0001 2.0 ± 0.0
Sac. R.-BendBr. 11/22/96 10kdTan 2/2 0.58 ± 0.12 1.0 ± 0.0 0.00047 ± 0.00048 0.0015 ± 0.0003 1.9 ± 0.0
Sac. R.-BendBr. 12/12/96 0.401amMem 1/2 0,86 ± 0.01 1.2 ± 0.1 0.0040 ± 0.0011 <0.0013 ± 0.0010 2.1 ± 0.1
Sac.R.-BendBr. 12/12/96 0.40pmMem 2/2 0.87 ± 0.07 1.2 ± 0.0 0.0038 ± 0.0009 0.0018 ± 0.0004 2.0 ± 0.0
Sac. R.-BendBr. 12/12/96 0A5pmCap 1/2 0.88 ± 0.06 1.2 ± 0.0 0.0039 ± 0.0006 <0.0013 ± 0.0007 2.0 ± 0.0
Sac, R.-BendBr. 12/12/96 0.45~aCa_p 2/2 0.88 ± 0.05 1.1 ± 0.0 0.0038 ± 0.0007 <0.0013 ± 0.0001 1.9 ± 0.0
Sac.R.-BendBr. 12/12/96 10kdTan 1/2 0,43 ± 0.09 1.I ± 0.0 0.00072 ± 0.00024<0.0013 ± 0.0003 1.9 ± 0.0
Sac. R.-BendBr. 12/12/96 10kdTan 2/2 0.42 ± 0.04 1.1 ± 0.0 0.00085 + 0.00021<0.0013 ± 0.0009 1.9 ± 0.0
Sac. R.-BendBr. 01/03/97 0.40WaMem I/2 0.91 ± 0.03 1.0 ± 0.0 0.012 ± 0.001 0.00067 ± 0.00065 1.1 ± 0.0
Sac. R.-BendBr, 01/03/97 0.401maMem 2/2 0.68 ± 0.03 1.0 ± 0.0 0.0056 ± 0.0013 0.00083 ± 0.00087 1.0 ± 0.0
Sae.R.-BendBr. 01/03/97 0.45waCa_p 1/2 0.65 ± 0.07 1.0 ± 0,0 0.0088 ± 0.0008 <0.0006 ± 0.0003 1.1 ± 0.0
Sac.R.-BeadBr. 01/03/97 0.45p,mCap 2/2 0,62 ± 0.07 1.0 ± 0.0 0.0082 ± 0.0008 0.00061 ± 0.00023 1.2 ± 0,0



Table A4-1. Concentrations of major cations and trace elements in filtered water samples--Continued

Nk~:el Pota#lium Pra#~iymium Rhmnium ’Rubidium
Date Filter Split (pg/L) (rag/L) (pg/L) (pg/L} (pg/L)Site         (mm/dd/w)                 rq~licata

ICP-MS           ICP--AES-Ax            ICP-MS              tCP-MS              ICP-MS

Sac.R.-BendBr. 01/03/97 10kdTan 1/2 0.53 ± 0,04 0.91 ~- 0.03 0.0023 ± 0.0005 0.00073 ± 0.00026 0,88 ± 0.01
Sac. R.-BendBr. 01/03/97 10kdTan 2/2 0.50 ± 0.01 0.91 ± 0.05 0.0025 ± 0,0001 0.00065 ± 0.00076 0.91 ± 0.02
Sac. R.-BendBr. 05/30/97 0.40pmMem 1/2 1.7 + 0.l 0.98 ± 0.05 0.0033 ± 0.0003 <0.0008 ± 0.0005 1.6 ± 0.0
Sac. R.-BendBr. 05/30/97 0.40lamMem 2/2 1.6 ± 0.1 0.97 ± 0.02 0.0023 ± 0.0001 <0.0008 ± 0.0002 1.6 ± 0.0
Sac, R,-Bend Br. 05/30/97 0.45 p,m Cap 1/2 1.6 ± 0.0 0.96 ± 0.02 0.0034 ± 0.0003 < 0.0008 + 0.0002 1.6 ± 0.0
Sac. R.-BendBr. 05/30/97 0,45gmCap 2/2 1.5 ± 0.0 0.96 ± 0.02 0.0035 ± 0,0003 0.00092 ± 0.00063 1.5 ± 0.0

Sac.R.-BendBr. 05/30/97 10kdTan 1/2 1.1 ± 0.0 0.87 ± 0.04 0.013071 ± 0.00020 <0.0008 ± 0.0006 1.4 ± 0.0
Sac. R.-BendBr. 05130/97 10kdTan 2/2 1.2 ± 0.1 0.88 ± 0.04 0.00071 ± 0.00016 <0.0008 + 0.0005 1.4 ± 0.0
Sac. R.-Colusa 07/16/96 0.40WnMem 1/2 1.1 ± 0.0 1.0 ± 0.0 0.0025 ± 0.0031 0.00071 ± 0.00022 1.6 ± 0.0
Sac.R.-Colusa 07116/96 0.40gmMem 2/2 1.0 ± 0.1 1.0 ± 0.0 0.0032 ± 0.13001 0.00071 ± 0.00032 1.6 ± 0.0
Sac. R.-Colusa 07/16/96 0.45~mCap 1/1 0.85 ± 0.01 1.0 ± 0.0 0.0027 ± 0.0002 <0.0013 ± 0.0002 1.6 ± 0.0

Sac.R.--Colusa 07/16/96 10kdTan 1/2 -- ± ~ -- ±- -- ± -- -- ± -- ~ ± --
Sac. R.-Colusa 07/16/96 10kdTan 2/2 m ± _ m ± _ _ ± ~ _ ± _ _ ± ~

~ Sac. R.-Colusa 09/25/96 0.40 pmMem 1/2 1.5 ± 0.0 1.0 ± 0.0 0.0028 ± 0.0003 <0.0008 ± 0.0004 1.6 ± 0.0

[
Sac.R.-Colusa 09/25/96 0.40p.mMem 2/2 1.5 ± 0,I 1.0 ± 0.0 0.0013 ± 0,0005 <0.0008 ± 0.0006 1.6 ± 0.0

..~ Sac.R.--Colusa 09/25/96 0.45p, mCap 1/2 1,4 ± 0.1 1.0 ± 0.0 0.0015 ± 0.0012 <0,0008 ± 0.0005 1.6 ± 0.1
Sac.R,-Colusa 09/25/96 0.45 gmCap 2/2 1,4 ± 0.0 1.0 ± 0.0 0.0020 ± 0.0000 0.00065 ± 0.00028 1.6 ± 0.0

Sac. R.--Colusa 09/25/96 10kdTan 1/2 1,0 ± 0.1 0.93 ± 0.01 <0.0004 ± 0.0003 <0.0008 ± 0.0004 1.4 ± 0.0
�~ Sac. R.-Colusa 09/25/96 10kdTan 2/2 1o0 ± 0.1 0.92 ± 0.0l 0.00053 ± 0,00030 <0.0008 ± 0.0003 1.4 ± 0.0

O1 Sac.R.--Colusa 11113/96 0.40gmMem 1/2 0.88 ± 0.06 1.2 ± 0.0 0.0027 ± 0.0006 <0.0015 ± 0.0002 2.0 ± 0.0
Sac. R.-Colusa 11/13/96 0.40btmMem 2/2 0.84 ± 0.04 1.3 ± 0.0 0.0022 ± 0.0006 <0.0015 ± 0.0003 2.1 ± 0.0
Sac. R.-Colusa 11/13/96 0.45gmCap 1/2 0.78 ± 0.12 1.3 ± 0.0 0,0016 ± 0.0001 <0.0015 ± 0.0002 2.1 ± 0.0

~. Sac. R.-Colusa 11/13/96 0.45~aCap 2/2 0,74 ± 0.04 1.3 ± 0.0 0.0021 ± 0,0002 <0.0015 ± 0.0002 2.1 ± 0.1

Sac.R.-Colusa 11113/96 10kdTan 1/2 0.56 ± 0.05 1.2 ± 0.0 <0.0005 ± 0.0~2 <0.0015 ± 0.0002 1.9 ± 0.0
Sac. R.-Colusa 11113/96 10kdTan 2/2 0.58 ± 0.07 1.2 ± 0.0 <0.0005 ± 0.0002 <0.0015 ± 0.0005 1.9 ± 0.0
Sac. R.-Colusa 12/16/96 0,40~xmMem I/2 1.2 ± 0.1 1.3 ± 0.0 0.0032 ± 0.0002 <0.0013 ± 0.0007 1.3 ± 0.0
Sac. R.-Colusa 12/16/96 0.401xmMera 2/2 1,1 ± 0.0 1.3 ± 0.0 0.0029 ± 0.0004 0.0015 ± 0.0008 1.3 ± 0.0
Sac. R.-Colusa 12/16/96 0.45 IxmCap 1/2 1.4 ± 0.0 1.2 ± 0.0 0.0039 ± 0.0006 <0.0006 ± 0.0004 1.2 ± 0.0
Sac. R.-Colusa 12/16/96 0.45gmCap 2/2 1,2 ± 0.0 1.3 ± 0.0 0.0035 ± 0.0006 <0.0013 ± 0.0001 1.3 ± 0.0

Sac.R.-Colusa 12/16/96 10kdTan 1/2 0.81 ± 0.03 1.1 ± 0.0 0,00074 ± 0.00042 <0.0006 ± 0.0002 1.1 ± 0.0
Sac.R,-Colusa 12/16/~6 10kdTan 2/2 0.86 ± 0.03 1.2 ± 0.0 0.00058 ± 0.00028 <0.0013 ± 0.0007 1.2 ± 0.0

~. Sac. R.--Colusa
01/04/97 0.401tmMem 1/2 2.1 ± 0.1 1.1 ± 0.t 0.0064 ± 0,0013 <0.0006 ± 0.0004 0.58 ± 0.00

~ Sac. R.-Colusa 01104197 0.40waMem 2/2 2,0 ± 0.0 1.1 ± 0.0 0.0063 ± 0.0008 0,00075 ± 0.00004 0,57 ± 0.01



Table A4-1. Concentrations of major cations and trace elements in filtered water samples--Continued

Nickel Potassium Prameodymium Rhenium Rubidium
Site Date Filter spra (pg/L) (mg/L) (pg/L) (pg/L) (pg/L)

(mm/dd/yy} replicate ICP-MS ICP-AES-Ax ICP-MS ICP-MS ICP-MS

Sac.R.-Colusa 01/04/97 0.45btmCap 112 1.6 ± 0.1 1.1 ± 0.0 0.010 ± 0.000 <0.0006 ± 0.0006 0.59 ± 0.02
Sac. R.-Colusa 01/04/97 0.45lamCap 2/2 1.5 ± 0.0 1.1 ± 0.0 0.01l ± 0.001 <0.0006 ± 0.0006 0.59 ± 0.01

Sac. R.-Colusa 01104/97 10kdTan 1/2 1.9 ± 0.1 1.t ± 0.0 0.0043 ± 0.0003 0.0010 ± 0.0001 0.54 ± 0.02
Sac. R.-Colusa 01/04/97 10kdTan 2/2 1.9 ± 0.1 1.0 ± 0.0 0.0040 ± 0.0006 0.00090 ± 0.00044 0.53 ± 0.01
Sac. R.-Colusa 06/03/97 0.40pmMem 1/2 1.1 ± 0.0 1A ± 0.0 0.0022 ± 0.0006 0.0010 ± 0.0002 1.5 ± 0.0
Sac.R.-Colusa 06/03D7 0.40gtnMem 2/2 1.3 ± 0.1 1.1 ± 0.0 0.0042 ± 0.0002 0.0012 ± 0.0002 1.5 ± 0.0
Sac, R.-Colusa 06/03/97 0.45lamCap 1/2 0.88 ± 0.03 1.1 ± 0.0 0.0028 ± 0.0002 <0.0008 ± 0.0003 1.5 ± 0.0
Sac. R.-Colusa 06/03/97 0.45 IxmCap 2/2 0.84 ± 0.06 1.1 ± 0.1 0.0022 ± 0.0003 <0.0008 ± 0.0002 1.5 ± 0.0

Sac. R.-Colusa 06103/97 10kdTan 1/2 0.73 ± 0.02 1.1 ± 0.0 0.00347 ± 0.00030 <0.0008 ± 0.0004 1.4 ± 0.0
Sac. R.-Colusa 06/03/97 10kdTan 2/2 0.80 ± 0.05 1.0 ± 0.0 0.00044 ± 0.00036 <0.0008 ± 0.0003 1.4 ± 0.0
Sac. R.-Verona 07/18/96 0.40pmMem 112 0.47 ± 0.02 0.87 ± 0.01 0.0019 ± 0.0002 0.0019 ± 0.0009 l.l ± 0.0
Sac. R.-Verona 07/18/96 0.40p, mMem 2/2 0.59 ± 0.04 0.90 ± 0.00 0.0042 ± 0.0001 <0.0005 ± 0.0003 1.1 ± 0.0

Sac. R.-Verona 07/18/96 0.45gmCap 1/2 0.50 ± 0.02 0.88 ± 0.01 0.0026 ± 0.0002 <0.0005 ± 0.0002 1.l ± 0.0
Sac. R.-Verona 07118/96 0.45gmCap 2/2 0.50 ± 0.03 0.89 ± 0.01 0.0028 ± 0.0000 <0.0~05 ± 0.0001 1.1 ± 0.0

Sac. R.-Verona 07118/96 10kdTan 1/3 0.63 ± 0.01 0.86 ± 0.00 0.0013 ± 0,0002 0.00066 + 0.00026 1.1 ± 0.0
Sac. R.-Verona 07118/96 10kdTan 2/3 0.51 ± 0.05 0.87 ± 0.01 0.0012 ± 0.0002 <0.0005 ± 0.0001 1.1 ± 0.0

Sac.R.-Verona 07/18/96 10kdTan 3/3 -- ±- -- ± -- -- ± -- -- ±- -- ±-
Sac. R.-Verona 09/26/96 0,40panMem 1/2 0.81 ± 0.01 1.0 ± 0.0 0.0046 ± 0.0002 0.00096 ± 0.00015 1.1 ± 0.0
Sac. R.-Verona 09126/96 0.40lamMem 2/2 0.51 ± 0.00 1.0 ± 0.0 0.0011 ± 0.0002 0.00074 ± 0.00059 1.1 ± 0.0
Sac. R.-Verona 09126/96 0.451xmCap 1/2 0.62 ± 0.01 1.0 ± 0.0 0.0020 ± 0.0003 <0.0006 ± 0.0001 1.1 ± 0.0
Sac.R.-Verona 09/26/96 0.451amCap 2/2 0.57 ± 0.11 1.0 ± 0.0 0.0020 ± 0.0003 0.00079 ± 0.00021 1.1 ± 0.0

Sac.R.-Verona 09/26/96 10kdTan 1/2 0.28 ± 0.10 0.94 ± 0.02 0.00040 ± 0.00047 <0.0008 ± 0.0009 1.0 ± 0.0
Sac. R.-Verona 09/26/96 10kdTan 2/2 0.28 ± 0.07 0.95 ± 0.01 0.00054 ± 0.00048 0.00094 ± 0.00098 1.0 ± 0.0
Sac. R.-Verona 11114/96 0.40~unMem Ill -- ± -- -- ± -- -- ± -- -- ± -- -- ± --
Sac.R.-Verona 11114/96 0.45~mCap 1/2 0.76 ± 0.03 1.4 ± 0.0 0.0051 ± 0.0005 <0.0015 ± 0.0003 1.3 ± 0.0
Sac. R.-Verona 11/14/96 0.451amCap 2/2 0.76 ± 0.05 1.4 ± 0.0 0.0041 ± 0.0006 <0.0015 ± 0.0004 1.3 ± 0.0

Sac. R.-Verona 11/14/96 10kdTan 1/1 ~ ±- -- ± ~ -- ± -- -- ±- -- ± --
Sac. R.-Verona 12/18/96 0.40ktmMem 1/2 0.86 ± 0.03 1.2 ± 0.1 0.0044 ± 0.0007 0.00080 ± 0.00010 1.0 ± 0.0
Sac. R.-Verona 12/18/96 0.40grnMem 2/2 0.79 ± 0.06 1.2 ± 0.0 0.0041 ± 0.13014 <0.0013 ± 0.0010 1.1 ± 0.0

Sac. R.-Verona 12/18/96 0.45gmCap 1/2 0.79 ± 0.02 1.3 ± 0.0 0,0042 ± 0.0009 <0.0013 ± 0.0007 1.1 ± 0.0
Sac. R.-Verona 12/18/96 0.45IamCap 2/2 0.84 ± 0.02 1.2 ± 0.0 0.0047 ± 0.0008 <0.0013 ± 0.0004 1.0 ± 0.0

Sac.R.-Verona 12/18/96 10kdTan 1/2 0.60 ± 0.06 1.1 ± 0.0 0.0015 ± 0.0003 <0.0013 ± 0.0003 0.95 ± 0.00
Sac. R.-Verona 12/18/96 10kdTan 2/2 0.64 ± 0.07 1.1 + 0.0 0.0013 ± 0.0001 <0.0013 ± 0.0011 0.94 ± 0.00



Table A4-1. Concentrations of major cations and trace elements in filtered water samples--Continued

Nickel Potassium Prasendymmm Rhenium Rubidium
Date Filter Split (gg/L) (mg/L) (pg/L) (pg/L) (pg/L)Site         (mmldd/yy)                  r~p li~..~.~

ICP-MS          ICP-AES--Ax           ICP--MS             ICP-MS             ICP-MS
Sac.R.-Verona 06/04/97 0.40pmMem 1/2 0.67 + 0.06 1.1 + 0.0 0.0017 ± 0.0002 0.0011 ± 0.0010 1.2 + 0.0
Sac. R.-Verona 06/04/97 0.40pmMem 2/2 0.65 ± 0.02 1.0 ± 0.0 0.13011 ± 0.0001 <0.0008 a: 0.0003 1.1 ± 0.0
Sac. R.-Verona 06104/97 0.451xmCap 1/2 0.61 ± 0.05 1.0 ± 0.0 0.0021 ± 0.0002 <0.0008 ± 0.0001 1.1 ± 0.0
Sac. R.-Verona 06/04/97 0.451xmCap 2/2 0.61 ± 0.02 1,0 ± 0.0 0.0021 ± 0.0003 <0.0008 ± 0.0003 1.1 ± 0.0
Sac. R.-Verona 06/04/97 10kdTan 1/2 0.40 ± 0.03 0.93 ± 0.01 0.00034 ± 0.000290.00087 ± 0.00048 0.97 ± 0.08
Sac. R.-Verona 06/04/97 10kdTan 2/2 0.42 ± 0.03 0.94 ± 0.00 0.00056 ± 0.00037<0.0008 ± 0.0001 0.99 ± 0.04
Sac. R.-Freepon 07/17D6 0.40/,tmMem 1/2 0.41 ± 0.07 0.81 ± 0.02 0.0026 ± 0.0002 0.00077 ± 0.00016 0.99 ± 0.00
Sac.R.-Freeport 07/17/96 0.40gmMem 2/2 0.42 ± 0.07 0.84 ± 0.00 0.0022 ± 0.0002 0.00051 ± 0.00021 1.0 ± 0.0
Sac.R.-Freeport 07/17/96 0.45gtnCap 1/2 0,43 ± 0.01 0.85 ± 0.01 0.0039 ± 0.0003 <0.0013 + 0.0018 1.1 ± 0.0
Sac. R.-Freeport 07117/96 0.45gmCap 2/2 0.42 ± 0.05 0.86 ± 0.01 0.0032 ± 0.0002 <0.0003 ± 0.0001 1.0 ± 0.0
Sac. R.-Freeport 07/17/96 10kdTan 1/3 0.61 ± 0.04 0.75 ± 0.01 0.00043 ± 0.00006<0.0005 ± 0.0003 0.91 ± 0.00
Sac, R.-Freeport 07/17/96 10kdTan 2/3 0.96 ± 0.00 0.91 ± 0.01 0.00082 ± 0.000070.00094 ± 0.00022 1,1 ± 0.0
Sac. R,-Freeport 07/17/96 10kdTan 313 -- ± -- -- ± -- -- ± -- -- ± -- -- ± --
Sac. R.-Freeport 09/24/96 0,40gmMem 1/2 0.50 + 0.07 0.99 ± 0.02 0.0010 ± 0.0OM 0.0012 ± 0.0004 1.1 ± 0.0
Sac.R.-Freeport 09/24/96 0.40gmMem 2/2 0.54 ± 0.10 0.98 ± 0.01 0.0010 ± 0.0004 <0.0008 ± 0.0002 1,1 ± 0.0
Sac.R.-Freeport 09124/96 0.45gmCap 1/2 0.62 ± 0.06 0.99 ± 0.00 0.0027 ± 0.0003 0.0015 ± 0.0002 1.1 ± 0.0
Sac. R.-Freeport 09/24/96 0.45}xmCap 2/2 0.52 ± 0.06 0.98 ± 0.01 0.0021 ± 0.0003 <0.0008 ± 0.0001 1,1 ± 0.0
Sac. R.-Freeport 09124/96 10 kd Tan 1/2 0.25 ± 0.05 0.89 ± 0.01 < 0.0005 ± 0.0001 < 0.0006 ± 0.0000 0.94 ± 0.01
Sac. R.-Freeport 09/24/96 10kdTan 2/2 0.32 ± 0.06 0.90 ± 0.01 0.00050 ± 0,00027 0.0021 ± 0,0012 0.97 ± 0.03
Sac. R.-Freeport 11/12/96 0.401amMem 1/2 0.63 ± 0.04 1,2 ± 0.0 0.0024 ± 0.0002 <0.0015 ± 0.0003 1,2 ± 0.0
Sac.R.-Freeport 11/12/96 0.40p, mMem 2/2 0.59 ± 0.02 1.2 ± 0.0 0.0015 ± 0,0004 <0.0015 ± 0.0007 1,2 ± 0.0
Sac. R.-Freeport 11/12/96 0.451amCap 1/2 0.62 ± 0.07 1,2 ± 0.0 0.0019 ± 0,0004 <0.0015 ± 0.0005 1,2 ± 0.0
Sac.R.-Freeport 11/12/96 0.45/amCap 2/2 0.63 ± 0.04 1.2 ± 0,0 0.0013 ± 0.0004 <0.0015 ± 0.0000 1,2 ± 0.0
Sac.R.-Freeport 11/12/96 10kdTan 1/2 0.33 ± 0.02 L1 ± 0.0 <0.0005 ± 0.0001 <0.0015 ± 0.0002 1.1 ± 0.0
Sac. R.-Freeport 11/12/96 10kdTan 2/2 0.33 ± 0.05 1.1 ± 0.0 <0.0005 ± 0.0001 <0.0015 ± 0.0003 1.1 ± 0.0
Sac. R.-Freeport 12/17/96 0.40lunMem 1/2 0.78 ± 0.04 1.1 ± 0.0 0.0051 ± 0.0003 0.0013 ± 0.0008 0.96 ± 0.02
Sac. R.-Freeport 12/17/96 0.40pmMem 2/2 0.77 ± 0.08 1.2 ± 0.0 0.0056 ± 0,0002 <0,0013 ± 0.0004 1.0 ± 0.0
Sac. R.-Freeport 12/17/96 0.45graCap I/2 0.86 ± 0.09 1,2 ± 0.0 0.0069 ± 0.0007 <0.0013 ± 0.0001 0.97 ± 0.00
Sac.R.-Freeport 12/17/96 0.45graCap 2/2 0.94 ± 0.08 1.2 ± 0.0 0.0070 ± 0,0004 <0.0013 ± 0.0008 0.97 ± 0.05
Sac.R.-Freeport 12/17/96 10kdTan 1/2 0.69 ± 0.03 1.0 ± 0.0 0.0020 ± 0.0005 <0.0013 ± 0.0001 0.86 ± 0.03
Sac.R.-Freeport 12/17/96 10kdTan 2/2 0.67 ± 0.04 1.l ± 0.0 0.0026 ± 0,0008 <0.0013 ± 0.0006 0.93 ± 0.01
Sac.R.-Freeport 01/06/97 0.40gmMem 1/2 0.68 ± 0.04 0.98 ± 0.02 0.022 ± 0,001 <0.0006 ± 0.0002 1.2 ± 0.0
Sac.R.-Freeport 01/06/97 0.401~mMem 2/2 0,69 ± 0.02 0.98 ± 0.04 0.019 ± 0.002 <0.0006 ± 0.0005 1,3 ± 0.0



Table A4-1. Concentrations of major cations and trace elements in filtered water samples--Continued

Nickel Potassium Praseodymium Rhenium Rubidium
Date Filter Split (pg/L) (mg/L) (pg/L) (pg/L) (pg/L)Site         (mm/dd/yy}                 replicate

ICP.-.MS         ICP-AES-Ax          ICP-MS            ICP.-.MS            ICP..-MS
Sac. R.-Freeport 01106/97 0.45gmCap 1/2 0.78 ± 0.07 1.0 ± 0.0 0.024 ± 0,001 <0.0006 ± 0.0007 1.2 ± 0.0
Sac. R.-Freeport 01/06/97 0.45p, mCap 2/2 0.66 ± 0.05 0.98 ± 0.03 0.025 ± 0.001 <0.0006 ± 0.0024 1.2 ± 0.0
Sac. R.-Freeport 01/06/97 10kdTan 1/2 0.36 ± 0.02 0.85 ± 0.01 0.0040 ± 0.0008 <0.0006 ± 0.0(104 1.1 ± 0.0
Sac. R.-Freeport 01/06/97 10kdTan 2/2 0.36 ± 0.04 0.90 ± 0.03 0.0036 ± 0.0005 <0.0006 ± 0.0004 1.1 ± 0.0
Sac. R.-Freeport 06/05/97 0.40tunMem 1/2 0.68 ± 0.05 0.99 ± 0.00 0.0015 ± 0.0003 0.00091 ± 0.(10004 1.0 ± 0,0
Sac. R.-Freeport 06/05/97 0.40p,mMem 2/2 0.68 ± 0.07 0.97 ± 0.03 0.0016 ± 0.0003 <0.0008 ± 0.0OM 1.1 ± 0.0
Sac. R.-Freeport 06/05/97 0.45graCap 1/2 0.69 ± 0.01 0.97 ± 0.01 0.0021 ± 0.0003 <0.0008 ± 0.0002 1.1 ± 0.0
Sac. R.-Freeport 06/05/97 0.45p, mCap 2/2 0.70 ± 0.07 0.97 ± 0.00 0.0019 + 0.0002 <0.0008 ± 0.0005 1,0 ± 0.0
Sac.R.-Freeport 06/05D7 10kdTan 1/2 0.36 ± 0.02 0.83 ± 0.01 <0.0003 ± 0.0000 <0.0008 ± 0.0007 0.89 ± 0.05
Sac.R.-Freeport 06/05/97 10kdTart 2/2 0.37 ± 0.03 0.85 ± 0.02 0.00051 ± 0.00019<0.0008 ± 0,01301 0.92 ± 0.03
Sac. R,-Freeport, dup 06/05/97 0.401xmMem 1/2 0.67 ± 0.01 0.96 ± 0.01 0.0018 ± 0.0003 0.0013 ± 0.0010 1.1 ± 0.0
Sac.R.-Freeport, dup 06/05/97 0.40gmMem 2/2 0.73 ± 0.02 0.99 ± 0.01 0.0037± 0.0001 0.0015 ± 0.0003 1.1 ± 0.1
Sac.R.-Freeport, dup 06/05/97 0.451,tm Cap 1/2 0.54 ± 0.03 0.97 ± 0.02 0.0026± 0.0011 0.13015 ± 0.0005 1.1 ± 0.0
Sac.R.-Freeport, dup 06/05/97 0.45p,mCap 2/2 0.53 ± 0.02 0.97 ± 0.01 0.0021 ± 0,0003 0.0015± 0.0009 1.t ± 0.1
Sac.R.-Freeport, dup 06/05D7 10kdTan 1/2 0.31 ± 0.04 0.87 ± 0.01 <0.0003± 0.0003 0.0011 ± 0.0006 0.93 ± 0.01
Sac. R.-Freeport, dup 06/05/97 10kdTan 2/2 0.33 ± 0.03 0.87 ± 0.00 <0.0003± 0.0000 <0.001 ± 0.001 0.95 ± 0.130
FlatCr. 12/11/96 0.40graMem 1/2 0.63 ± 0.00 0,19 ± 0.00 0.015 ± 0.002 0.00071± 0.00017 0.11 ± 0.00
FlatCr. 12/11/96 0.40gmMem 2/2 0.75 ± 0.00 0.19 ± 0.01 0.014± 0.000 0.00078± 0.00012 0.10 ± 0.00
FlatCr. 12/11/96 0.45p,mCap 1/2 0.67 ± 0.02 0.19 ± 0.01 0.011 ± 0.1301 <0.0013± 0.0008 0.10 ± 0.01
FlatCr. 12/11/96 0.451xrn Cap 2/2 0.78 ± 0.06 0.19 ± 0.(30 0.011 ± 0.000 <0.0006± 0.0002 0,096± 0.006
FlatCr. 12/11/96 10kdTan 1/2 0,65 ± 0.03 0.25 ± 0.00 0.0054± 0.0006 0.0017± 0.0011 0.083 ± 0.002
FlatCr. 12/11/96 10kdTan 2/2 0.74 ± 0.01 0.16 ± 0.00 0.0054± 0.0015 0.00092± 0.00031 0,075 ± 0.000
Flat Cr. 05/29/97 0.40p, mMem 1/2 <0.01 ± 0.02 0.33 ± 0.01 0.0071± 0.0004 0.0019± 0.0007 0.30 ± 0.01
Flat Cr. 05/29/97 0.40gmMem 2/2 0.084± 0.062 0.35 ± 0.00 0.0078± 0.0001 0.0023± 0.0005 0.30 ± 0.02
FlatCr. 05/29/97 0.45mmCap 1/2 0.059± 0.087 0.34 ± 0.01 0.0047± 0.0002 0.0022± 0.0005 0.31 ± 0.02
Flat Cr. 05/29/97 0.45 gmCap 2/2 0.078 ± 0.041 0.34 ± 0.00 0.0039± 0.0007 0.0019± 0.0010 0.30 ± 0.01
FlatCr. 05/29/97 10kdTan I/2 0.11 ± 0.02 0.32 ± 0.02 0.0011± 0.0002 0,0013± 0.0008 0.27 ± 0.01
FlatCr. 05/29/97 10kdTan 2/2 0.13 ± 0.02 0.31 ± 0.00 0.0013± 0.0002 0.0014± 0.0004 0.28 ± 0.02
SpringCr.-Weir 12/11/96 0,40p, mMem 1/2 1.7 ± 0.0 0.39 ± 0.01 0.89 ± 0.01 0.0045± 0.0003 0.36 ± 0.00
SpringCr.-Weir 12/11/96 0.40panMem 2/2 1.9 ± 0.0 0.40 ± 0.01 0.91 ± 0.05 0.0033± 0.0006 0.36 ± 0.02
SprittgCr.-Weir 12/11/96 0.45panCap 1/2 1.7 ± 0.0 0.40 ± 0.02 0.86 ± 0.00 <0.0013± 0,0008 0.36 ± 0.01
SpringCr.-Weir 12/11/96 0.45p.mCap 2/2 1.7 ± 0.I 0.39 ± 0.01 0.85 ± 0.01 0.0019± 0,0002 0.35 ± 0.00
SpringCr.-Weir 12/11/96 10kdTan 1/2 1.8 ± 0.0 0.38 ± 0.01 0.84 ± 0.02 0.0033± 0.0003 0.33 ± 0.00



Table A4-1. Concentrations of major cations and trace elements in filtered water samples-Continued

N’mkol Potassium Praseodym=um Rhenium Rubidium
Date Rlter Split (pg/L) (rag/L) (pg/L) (pg/L) (pg/L)Site         (mm/dd/w)                 replicate

ICP-MS          ICP-AES-Ax           I¢..P-MS             ICP-MS             ICP-MS

SpfingCr.-Weir 12/11/96 10kdTan 2/2 1.6 + 0,0 0.37 ± 0.00 0.89 ± 0.04 0.0026 ± 0.0005 0.33 ± 0.0t
SpringCr.-Weir 05/28D7 0.401~aMem 1/2 4.3 ± 0.1 2.6 ± 0.0 1.7 ± 0.1 0.016 ± 0.001 4.6 ± 0.0
Spring Cr.-Weir 05/28/97 0.40pmMem 2/2 4.7 ± 0,4 2.6 ± 0.0 1.7 ± 0.0 0.019 ± 0.001 4.7 ± 0.1
SpringCr.-Wfftr 05/28/97 0.451unCap 1/2 4.2 ± 0.2 2.5 ± 0.0 1.6 ± 0.0 0.0048 ± 0.0004 4.6 ± 0.2
Spring Cr.-Weir 05/28/97 0.45part Cap 2/2 4.2 ± 0,3 2.6 ± 0.1 1.6 ± 0.0 0.0074 ± 0.0003 4.7 ± 0.0
SpdngCr.-Weir 05/28/97 10kdTan 1/2 4.2 ± 0.7 2.5 ± 0.0 1.7 ± 0.0 0,017 ± 0.001 4.4 ± 0.1
SpfingCr.-Weir 05/28/97 10kdTan 2/2 4.2 ± 0.4 2.4 ± 0.0 1.7 ± 0.0 0,019 ± 0.001 4.4 ± 0.0
Spring Cr.-Road 01/02/97 0.40panMem 1/2 2.1 ± 0,0 0.52 ± 0.00 0,63 ± 0.00 0.0029 ± 0.0001 0.46 ± 0.00
Spring Cr.-Road 01/02/97 0.40gmMem 2/2 2.0 ± 0,1 0.51 ± 0.01 0,62 ± 0.00 0.0024 ± 0.0007 0.46 ± 0.02
Spring Cr.-Road 01/02/97 0.45gmCap 1/2 2.5 ± 0.1 0.51 ± 0.00 0.66 ± 0.00 <0.0006 ± 0.0003 0.45 ± 0.00
SpringCr.-Road 01/02/97 0.45BmCap 2/2 2.0 ± 0.2 0.51 ± 0.02 0.64 ± 0.04 0,00066 + 0.00048 0.47 ± 0.01
SpringCr.-Road 01/02/97 10kdTan 1/2 2.2 ± 0,1 0.48 ± 0.02 0.61 ± 0.02 0.0021 ± 0.0013 0.44 ± 0.01

~ SpfingCr.-Road 01/02/97 10kdTan 2/2 1.9 ± 0.1 0,48 ± 0.01 0.58 ± 0.02 0.0014 ± 0.0006 0.43 ± 0.02
Whiskeytown 12/11/96 0.40gtnMem 1/2 2.5 ± 0,1 0.39 ± 0,05 0.0022 ± 0.0002 <0.0013 ± 0.0007 0.30 ± 0.01

I Whiskeytown 12/11D6 0.40gmMem 2/2 2.6 ± 0.1 0.36 ± 0.00 0.0021 ± 0.0000 <0.0006 ± 0.0001 0.28 ± 0.01
¯ "~ Whiskeytown 12/11/96 0.45gmCap 1/2 2.5 ± 0.I 0.35 ± 0.00 0.0021 ± 0,0004 0.00060 ± 0.00029 0.28 + 0.01

~ Whiskeytown 12/11D6 0.45gmCap 2/2 2.4 ± 0.1 0.35 ± 0.00 0.0024 + 0.0009 <0.0013 ± 0.0002 0.30 ± 0.01

�~O Whiskeytown 12/11/96 10kdTan 1/2 2.4 ± 0.0 0.32 ± 0.01 0.00071 ± 0.00022<0.0006 ± 0.0001 0.25 ± 0.00
Whiskeytown 12/11/96 10kdTan 2/2 2.3 ± 0.1 0.32 ± 0.00 0.00079 ± 0.00053<0.0013 ± 0.0003 0.26 ± 0.00

O1 Whiskeytown 05/29/97 0.40panMem 1/2 3.8 ± 0.0 0.35 ± 0.01 0.0024 ± 0.0006 <0,001 ± 0.001 0.32 ± 0.02
~ Whiskeytown 05/29/97 0.40gmMem 2/2 4.6 ± 0.1 0.36 ± 0.01 0.0031 ± 0.0003 <0,001 + 0.001 0.31 ± 0.02

~0 Whiskeytown 05/29/97 0.45gtnCap 1/2 4.0 ± 0.1 0.35 ± 0.01 0.0026 ± 0.0005 <0.001 ± 0,001 0.31 ± 0.02
Whiskeytown 05129/97 0.45 lamCap 2/2 4.0 ± 0.0 0.36 ± 0.02 0.0028 ± 0.0002 0.001l ± 0.0010 0.30 ± 0.01
Whiskeytown 05/29/97 10kdTan 1/2 2.8 ± 0,1 0.32 ± 0.01 0.00051 ± 0.00027 <0,001 ± 0.000 0.28 ± 0.01
Whiskeytown 05/29/97 10kdTan 2/2 2.7 ± 0.1 0.31 ± 0.00 0.00053 ± 0.00022 <0,001 ± 0.001 0.28 ± 0.01
SpringCr. arm 07/12/96 0,40gmMem 1/2 3.9 ± 0.0 0.31 ± 0.01 0.0022 ± 0.0003 <0.0003 ± 0.0001 0,28 ± 0.01
SpringCr. arm 07/12/96 0.401amMem 2/2 3.8 ± 0.0 0.31 ± 0.00 0.0021 ± 0.0005 <0.0005 ± 0.0005 0.29 ± 0.01
SpfingCr. arm 07/12/96 0.45panCap 1/2 3.4 ± 0,1 0.31 ± 0.01 0.0020 ± 0.0002 <0.0013 ± 0.0006 0.28 ± 0.01
SpringCr. arm 07/12/96 0.45p, rnCap 2/2 4.0 ± 0,0 0.31 ± 0.00 0.0031 ± 0.0002 <0.0013 ± 0.0004 0.30 ± 0.01
SpdngCr. arm 07/12/96 10kdTan 1/3 3,4 ± 0.3 0.29 ± 0.130 0.0010 ± 0.0005 <0.0013 ± 0.0004 0.30 ± 0.01
SpringCr. arm 07/12/96 10kdTan 2/3 3.4 ± 0.1 0.29 ± 0.130 0.00075 ± 0.000100.00043 + 0.00019 0.27 ± 0.01

~’ SpringCr. arm 07/12/96 10kdTan 3/3 -- ± -- -- ± -- -- ± -- ~ ± -- -- ± --
1~ SpringCr. arm 09/18/96 0.40/amMem 1/2 3.9 ± 0,1 0.31 ± 0.00 0.0036 ± 0.0005 <0.0008 ± 0.0005 0.30 ± 0.00
~. SpringCr. arm 09/18/96 0.40gmMem 2/2 4.1 ± 0.2 0.31 ± 0.00 0.0038 ± 0.0005 <0.0008 ± 0.0004 0.30 ± 0.02



Table A4-1. Concentrations of major cations and trace elements in filtered water samples--Continued

Nickel Potassium Praseodymium Rhenium Rubidium
Date Filter Spilt (pg/L) (mg/L) (pg/L) (pg/L) (pg/L)Site         (mmldd/yy)                 replicate

ICP-MS          ICP-AES-Ax           ICP-MS             ICP-MS             ICP--MS

SpringCr. arm 09118196 0.45grnCap 1/2 3.9 ± 0.0 0.30 ± 0,00 0.0038 ± 0.0008 <0.0008 ± 0.0004 0.29 ± 0,01
SpringCr. arm 09/18/96 0,451amCap 2/2 4.0 ± 0.2 0.30 ± 0.01 0.0036 ± 0.0002 <0.0008 ± 0.0004 0.29 ± 0.01
SpringCr. arm 09/18/96 10kdTan 1/2 3,2 ± 0.1 0.30 ± 0.03 0.0013 ± 0.0004 <0.0008 ± 0.0007 0.27 ± 0.02
SpringCr. arm 09/18/96 10kdTan 2/2 3.1 ± 0.1 0.27 ± 0.00 0.0014 ± 0.0002 <0.0008 ± 0.0003 0.27 ± 0.01

11/20D6 0.40praMem 112 2.8 0.0 0.37 0,01 0.013 ± 0.003 <0.0015 ± 0.0002 0.34 ± 0.01Spring Cr. arm ± ±
SpringCr. arm 11/20D6 0.40p,mMem 2/2 2.7 ± 0.0 0.36 ± 0.00 0.0094 ± 0.0002 <0.0015 ± 0.0005 0.34 ± 0.01
SpringCr. arm 11/20/96 0.451amCap 1/2 3.0 ± 0.1 0.35 ± 0,00 0.013 ± 0.002 <0.0015 ± 0.0002 0.32 ± 0.01
SpringCr. arm 11/20/96 0.45pmCap 2/2 2.8 ± 0.1 0.39 ± 0,03 0.012 ± 0.002 <0.0015 ± 0.0005 0.33 + 0.02
SpringCr. arm 11/20D6 10kdTan 1/2 2.2 ± 0.0 0.32 ± 0.00 0.0013 ± 0.0006 <0.0015 ± 0.0003 0.28 ± 0.02
SpringCr. arm 11/20/96 10kdTan 2/2 2.3 ± 0.1 0.31 ± 0.00 0.0018 ± 0.0005 <0.0015 ± 0.0000 0.28 ± 0.02
SpringCr. arm 12/11/96 0.40gmMem 1/2 3.0 ± 0.1 0.37 ± 0.02 0.018 ± 0.000 0.00091 ± 0.013001 0,29 ± 0.00

SpringCr. arm 12/11/96 0.45pmCap 1/2 2.3 ± 0.0 0.36 ± 0.01 0.033 ± 0.001 <0.0013 ± 0.0002 0.30 ± 0.01
SpdngCr. arm 12/11D6 0.40gmMera 2/2 2.8 ± 0.1 0.35 ± 0.00 0.014 ± 0.000 0.00077 ± 0.00034 0.28 ± 0.01

SpringCr. arm 12/11/96 0.451amCap 2/2 2.3 ± 0.0 0.36 ± 0.01 0.029 ± 0.001 <0.0013 ± 0.0001 0.30 ± 0.00
SpringCr. arm 12/11/96 10kdTan 1/2 2.1 ± 0.0 0.31 ± 0.01 0.0030 ± 0.0001 <0,0013 ± 0.0008 0.26 ± 0.01
SpringCr. arm 12/11/96 10kdTan 2/2 2.4 ± 0.0 0.31 ± 0.00 0.0038 ± 0.0006 0,00086 ± 0.00007 0.25 ± 0.01
SpringCr. arm 05/28/97 0.40p~aMern 1/2 4.2 ± 0.2 0.38 ± 0.02 0.0040 ± 0.0001 0.0010 ± 0.0006 0.34 ± 0.01
SvingCr. arm 05/28/97 0.40gmMern 2/2 3.9 ± 0.1 0.37 ± 0.00 0.0036 ± 0.0003 0.0011 ± 0.0009 0.34 + 0.01
SpfingCr. arm 05/28/97 0.451xmCap 1/2 5.1 ± 0.0 0.38 ± 0.01 0.0053 + 0.0010 <0.(301 ± 0.001 0.33 + 0.01
SpringCr. arm 05/28/97 0.451amCap 2/2 4.1 ± 0.0 0.37 ± 0,01 0.0054 ± 0.0004 <0.001 ± 0.001 0.33 ± 0.01
Spring (~. arm 05/28/97 10kdTan 1/2 2.8 ± 0.1 0.31 ± 0.01 0.00072 ± 0.00012<0,001 ± 0,001 0.28 ± 0.01
SpringCr. arm 05/28/97 10kdTan 2/2 2.6 ± 0.0 0,32 ± 0,00 0.00056 ± 0.00016<0.001 ± 0.001 0.28 ± 0.00
Colusa Basin Drain 06/06/97 0.40gmMern 1/2 2.0 ± 0.1 2.0 ± 0.0 0.0034 ± 0.0003 0.0038 ± 0.0011 0.54 ± 0.00
Colusa Basin Drain 06/06/97 0.40gmMern 2/2 2,0 ± 0.0 nd± nd 0.0036 ± 0.0002 0.0039 ± 0.0009 0.53 ± 0.01
Colusa Basin Drain 06/06/97 0.451amCap 1/2 2.0 ± 0.0 2.1 ± 0.1 0.0032 ± 0.0000 0.0039 ± 0.0011 0.51 ± 0.02
Colusa Basin Drain 06/06/97 0.45panCap 2/2 2.1 ± 0.I 2.2 ± 0.0 0.0032 ± 0.0003 0.0029 ± 0.0000 0.53 ± 0.03
Colusa Basin Drain 06/06D7 10kdTan 1/2 1.1 ± 0.1 1.9 ± 0.1 0.0022 ± 0.0001 0.0031 ± 0.0009 0.48 ± 0.01
Colusa Basin Drain 06/06/97 10kdTan 2/2 1.1 ± 0.1 2.0 ± 0.0 0.0021 ± 0.0001 0.0052 ± 0.0013 0.48 ± 0.01
YoloBypass 01/07/97 0.40p,rnMem 1/2 1.3 ± 0.1 1.2 ± 0.1 0.0086 ± 0.0008 0.00062 ± 0.00031 0.62 ± 0.02
YoloBypass 01/07/97 0.40pxnMem 2/2 1.3 ± 0.1 1.2 ± 0.0 0.0057 ± 0.0007 <0.0006 ± 0.0002 0.60 ± 0.03
YoloBypass 01/07/97 0.45gmCap 1/2 1.3 ± 0.1 1.2 ± 0.0 0.011 ± 0.002 0.00060 ± 0.00081 0.56 ± 0,01
YoloBypass 01/07/97 0.45praCap 2/2 1.3 ± 0.1 1.1 ± 0.0 0,011 ± 0.002 <0.0(O ± 0.0004 0.56 ± 0.02
YoloBypass 01/07/97 10kdTan 1/2 0.86 ± 0.I0 0.99 ± 0.03 0.0023 ± 0.0005 <0.0006 ± 0.0003 0.49 ± 0.03
YoloB~pass 01/07/97 10kdTan 2/2 0.90 ± 0.06 0.99 ± 0.03 0.0024 ± 0.0008 0.00072 ± 0.00079 0A7 ± 0.01



Table A4-1. Concentrations of major cations and trace elements in filtered water samples--Continued

Samarium Selenit~m Silica Silver Sodium
Date Filter Split {pg/L) (pg/L) (mg/L} (pg/L) (rag/L)Site (mm/dd/yy) replicate iCP-MS ICP-MS ICP-AES ICP-MS ICP-AES

Sac.R.-Shasta 07/12/96 0.40p_mMem 1/1 0.0086 ± 0.0001 0,083 ± 0.010 22 ± 0 <0,02 ± 0.01 5.7 ± 0.0
Sac. R.-Shasta 07/12/96 0.40tunMem 2/2 0.011 ± 0.001 0,094 ± 0.011 21 ± 0 0,034 + 0,003 5.6 ± 0.1
Sac. R.--Shasta 07/12/96 0.451xmCap 1/1 0.0053 ± 0.00)4 0.16 ± 0.05 21 ± 0 <0.04 ± 0.00 5.6 ± 0.0
Sac. R.-Shasta 07/12/96 0.45 pro Cap 2/2 0.0085 ± 0.0007 0,085 ± 0,016 21 + 0 <0.01 ± 0.00 5.5 ± 0.0
Sac. R.-Shasta 07/12/96 10kdTan 1/3 0,0031 ± 0.0006 0.11 ± 0.03 21 ± 0 <0.04 ± 0.01 5.4 ± 0.l
Sac.R.--Shasta 07/12/96 10kdTan 2/3 0.0040 ± 0.0011 <0.07 ± 0.04 21 ± 0 <0.02 ± 0.01 5.4 ± 0.0
Sac. R.-Shasta 07112/96 10kdTan 3/3 -- ± -- -- ± -- -- ±- -- ± -- -- ± --
Sac.R.-Shasta 09/19/96 0.40p, mMem 1/2 0.0079 ± 0.0026 <0.3 ± 0.05 21 ± 1 <0,02 ± 0.01 5.7 ± 0.1
Sac, R.-Shasta 09/19/96 0.40pmMem 2/2 0.0090 ± 0.0034 <0.3 ± 0.15 21 ± 1 <0.02 ± 0.01 5.9 ± 0.2
Sac, R.--Shasta 09/19/96 0.45p, mCap 1/2 0.0039 ± 0.0024 <0.3 ± 0.05 22 ± 1 <0,02 :t 0.02 6.0 ± 0.2
Sac. R.-Shasta 09/19/96 0.45p, mCap 2/2 0.0087 ± 0.0021 <0.13 ± 0.06 20 ± 1 <0.03 ± 0.02 5.1 ± 0.3
Sac. R.-Shasta 09/19/96 10 kd Tan 1/2 < 0.006 ± 0.005 0.30 ± 0.25 21 ± 0 < 0.03 ± 0.03 5.1 ± 0.2
Sac. R.-Shasta 09/19/96 10 kd Tan 2/2 < 0.003 ± 0.001 < 0.3 ± 0.05 21 ± 1 < 0,02 ± 0.01 5.3 ± 0.3
Sac. R.-Shasta 11/19/96 0.40panMem 1/2 <0.003 ± 0.002 <0.2 ± 0.12 24 ± 0 <0.05 ± 0.01 7.5 ± 0.1
Sac, R.-Shasta 11/19/96 0.40RmMem 2/2 <0,003 ± 0.000 <0.2 ± 0.02 23 ± 0 <0.05 ± 0.02 7.6 ± 0.5
Sac, R.-Shasta 11/19/96 0,451.tm Cap 1/2 0.0031 ± 0.0009 <0.2 ± 0.11 23 ± 1 <0,05 ± 0.01 7.0 ± 0.5
Sac. R.-Shasta 11/19/96 0.45p.mCap 2/2 0.0047 ± 0.0025 <0.2 ± 0.03 23 ± 0 <0.05 ± 0.01 7.0 ± 0.2
Sac, R.-Shasta II/19/96 10kdTan 1/2 <0.003 ± 0.002 <0.2 ± 0.09 23 ± 0 <0.05 ± 0.00 6.9 ± 0.2
Sac, R.-Shasta 11/19/96 10kdTan 2/2 <0,003 ± 0.001 <0.2 ± 0.08 24 ± 0 <0,05 ± 0.01 6.9 ± 0.3
Sac. R.--Sbasta 12/12/96 0.40 pan Mere 1/2 0.0045 ± 0.0023 < 0.09 ± 0.06 25 ± 1 < 0,07 ± 0.04 8,3 ± 0.7
Sac, R.-Shasta 12/12/96 0.40p,mMem 2/2 <0,004 ± 0.004 <0.09 ± 0.05 25 ± 2 <0.07 ± 0,01 8.4 ± 1.2
Sac. R.-Shasta 12/12/96 0.45waCap 1/2 0.0056 ± 0.0002 <0.11 ± 0.08 24 ± 2 <0.03 ± 0.00 8.5 ± 1.3
Sac, R.--Shasta 12/12/96 0.45panCap 2/2 0.0045 ± 0.0009 <0.11 ± 0.12 24 ± 0 <0.03 ± 0.00 7.8 ± 0.0
Sac. R.-Shasta 12/12/96 10kdTan 1/2 0.0020 ± 0.0027 0.12 ± 0.08 24 ± 1 <0.03 ± 0.02 7.1 ± 0.3
Sac, R.-Shasta 12/12/96 10 kd Tan 2/2 < 0.004 + 0.002 < 0.09 ± 0.08 23 ± 0 < 0.07 ± 0.00 6,5 ± 0.0
Sac. R,-Shasta 05/29/97 0.40gmMem 1/2 0.0086 ± 0.0032 <0.1 ± 0.02 21 ± 1 <0.2 ± 0.17 5.7 ± 0.1
Sac, R.-Shasta 05/29/97 0.40p, mMem 2/2 0.0059 ± 0.0013 <0.I ± 0.05 21 ± 1 <0.2 ± 0.17 5.5 ± 0.2
Sac, R,-Shasta 05/29D7 0.45gmCap 1/2 0.0062 ± 0.0007 <0.1 ± 0.13 20 ± 0 <0.2 ± 0.17 5.1 ± 0.3
Sac, R,-Shasta 05/29/97 0.45tamCap 2/2 0.0067 ± 0.0009 <0.1 ± 0.13 20 ± 1 <0.2 ± 0.18 5.4 ± 0.3
Sac.R,-Shasta 05/29/97 10kdTan 1/2 <0.003 ± 0.001 <0.1 ± 0.02 20 ± 0 <0.2 ± 0.19 5.1 ± 0.3
Sac, R,-Shasta 05/29/97 10kdTan 2/2 <0.003 ± 0.001 <0.1 ± 0.07 20 ± 1 <0.2 ± 0.22 4.9 ± 0.3
Sac. R.-Keswick 07/11/96 0.40gmMem 1/2 0.0072 ± 0.0007 0,082 ± 0.014 19 ± 0 <0.01 ± 0.(30 4.6 ± 0.0



Table A4-1. Concentrations of major cations and trace elements in filtered water samples--Continued

Samarium Selenium Silica Silver Sodium
Date Rlter Split (pg/L) (pg/L) (rag/L) (pg/L) (mg/L)Site (mm/dd/yy} replicate ICP-MS ICP-MS ICP-AES ICP-MS ICP-AES

Sac. R.-Keswick 07111/96 0.40praMem 2/2 0.0053 ± 0.0002 0.076 ± 0.013 19 + 0 <0.01 ± 0.00 4.7 ± 0.1
Sac. R.-Keswick 07/11/96 0.451amCap 1/2 0.0057 ± 0.0008 0.10 ± 0.130 19 + 0 <0.01 ± 0.00 4.5 ± 0.1

Sac. R.-Keswick 07/11/96 0.45pmCap 2/2 0.010 ± 0.001 0.10 ± 0.00 19 ± 0 <0.01 ± 0.01 4.6 ± 0.1

Sac.R.-Keswick 07/11/96 10kdTan 1/3 0.0047 ± 0.0019 0.093 ± 0.012 19 ± 0 <0.01 ± 0.00 4.4 ± 0.0
Sac.R.-Keswick 07/11/96 10kdTan 2/3 0.0050 ± 0.0009 0.087 ± 0.020 18 ± 0 <0.01 ± 0.01 4.4 ± 0.0
Sac.R.-Keswick 07/11/96 10kdTan 3/3 0.0046 ± 0.0005 0.076 ± 0.018 19 ± 0 <0.01 ± 0.00 4.5 ± 0.1
Sac. R.-Keswick 09/19/96 0.40~mMem 1/2 0.0082 ± 0.0004 <0.3 ± 0.05 16 ± 0 <0.02 ± 0.01 3.5 ± 0.1
Sac. R.-Keswick 09/19/96 0.40p.mMem 2/2 0.0090 ± 0.0030 <0.13 ± 0.03 17 ± 0 <0.03 + 0.00 3.9 ± 0.1
Sac. R.-Keswick 09/19/96 0.451imCap 1/2 0.0064 ± 0.0012 0.16 ± 0.09 17 ± 0 <0.03 ± 0.00 4.0 ± 0.0
Sac.R.-Keswick 09/19/96 0.451amCap 2/2 0.010 ± 0.002 <0.13 ± 0.09 16 ± 0 <0.03 ± 0.01 3.5 ± 0.1

Sac. R.-Keswick 09/19/96 10kdTan 1/3 <0.003 ± 0.001 <0.3 ± 0.05 18 ± 0 <0.02 ± 0.01 3.9 ± 0.1
Sac.R.-Keswick 09/19/96 10kdTan 2/3 <0.003 ± 0.000 <0.3 ± 0.19 17 ± 0 <0.02 ± 0.01 3.4 ± 0.0
Sac. R.-Keswick 09/19/96 10kdTan 3/3 <0.003 ± 0.001 <0.3 ± 0.15 17 ± t <0.02 ± 0.01 3.5 ± 0.2
Sac. R.-Keswick 11/21/96 0.40p.mMem 1/2 0.016 ± 0.004 <0.2 ± 0.19 20 ± 0 <0.05 ± 0.01 6.0 ± 0.4
Sac. R.-Keswick 11/21/96 0.40p.mMem 2/2 0.015 ± 0.002 <0.2 ± 0.19 20 ± 0 <0.05 ± 0.03 5.8 ± 0.5
Sac. R.-Keswick 11/21/96 0.45~mCap 1/2 0.0099 ± 0.0018 <0.2 ± 0.00 20 ± 1 <0.05 ± 0.01 6.1 ± 0.6
Sac. R.-Keswick 11/21/96 0.45p.mCap 2/2 0.013 ± 0.002 <0.2 ± 0.15 19 ± 0 <0.05 ± 0.03 5.8 ± 0.5

Sac. R.-Keswick II/21/96 10kdTan 1/2 0.0030 ± 0.0017 <0.2 ± 0.08 20 ± 0 0.074 ± 0.002 5.1 ± 0.3
Sac.R.-Keswick 11/21/96 10kdTan 2/2 <0.003 ± 0.001 <0.2 ± 0.21 20 ± 1 <0.05 ± 0.01 5.4 ± 0.4
Sac. R.-Keswick 12/11/96 0.40p.mMem 1/2 0.015 ± 0.003 0.15 ± 0.04 23 ± 1 <0.07 ± 0.01 7.3 ± 0.6
Sac.R.-Keswick 12/11/96 0.40panMem 2/2 0.013 ± 0.004 <0.09 ± 0.07 23 ± 0 <0.07 ± 0.03 7.6 ± 0.3

Sac. R.-Keswick 12/11/96 0.451.tm Cap 1/2 0.011 ± 0.005 0.14 + 0.08 23 ± 0 <0.03 ± 0.00 7.1 ± 0.1

Sae. R.-Keswick 12/11/96 0.451amCap 2/2 0.0091 ± 0.0016 0.12 ± 0.07 22 ± 1 <0.07 ± 0.06 7.2 ± 0.7

Sac. R.-Keswick 12/11/96 10kdTan 1/2 <0.004 ± 0.001 <0.09 ± 0.04 22 ± 1 <0.07 ± 0.02 6.2 ± 0.9
Sac. R.-Keswick 12/11/96 10kdTan 2/2 <0.004 ± 0.002 0.10 ± 0.06 22 ± 1 <0.07 ± 0.02 6.0 ± 0.6
Sac. R.-Keswick 01/02/97 0.40p.mMem 1/2 0.011 ± 0.002 0.15 ± 0.06 21 ± 1 <0.04 ± 0.04 6.1 ± 1.1
Sac.R.-Keswick 01/02/97 0.40timMem 2/2 0.012 ± 0.004 0.17 ± 0.02 21 ± 1 <0.04 ± 0.02 5.8 ± 1.4
Sac. R.-Keswick 01/02/97 0.4511reCap 1/2 0.018 ± 0.001 0.088 ± 0.062 22 ± 1 <0.04 ± 0.0l 5.0 ± 0.2
Sac. R.-Keswick 01/02/97 0.45p.mCap 2/2 0.022 ± 0.001 0.084 ± 0.044 21 ± 0 <0.04 ± 0.02 4.8 ± 0.0

Sae. R.-Keswick 01/02/97 10kdTan 1/3 0.0045 ± 0.0010 0.17 ± 0.02 21 ± 1 <0.04 ± 0.01 5.8 ± 1.2
Sac. R.-Keswick 01/02/97 10kdTan 2/3 0.0049 ± 0.0015 0.16 ± 0.08 21 ± 1 <0.04 ± 0.01 6.0 ± 1.0
Sae. R.-Keswick 01/02/97 10kdTan 3/3 0.0044 ± 0.0029 0.11 ± 0.12 21 ± 0 0.093 ± 0.043 6.2 ± 0.5
Sac.R.-Keswick 05128/97 0.40panMem 1/2 <0.003 ± 0.002 <0.1 ± 0.20 19 ± 1 <0.2 ± 0.07 4.4 ± 0.2

Sac.R.-Keswick 05/28/97 0.40p_mMem 2/2 0.0063 ± 0.0002 <0.1 ± 0.05 19 ± 1 <0.2 ± 0.13 4.3 ± 0.1



Table A4-1. Concentrations of major cations and trace elements in filtered water samples--Continued
Samarium Selenium Silica Silver Sodium

Date Filter Split (pg/L) (pg/L) (mglL) (pg/L) (mg/L)Site (mm/dd/yy) replicate ICP-MS ICP-MS ICP-AES ICP-MS ICP-AES

Sac.R.-Keswick 05128/97 0.45gmCap 1/2 0.0069 ± 0.0017 <0.l ± 0.11 18 ± 1 <0.2 ± 0.16 4.5 ± 0.4

Sac. R.-Keswick 05/28/97 0.45BmCap 2/2 0.0061 ± 0.0013 <0.1 ± 0.07 18 ± 0 <0.2 ± 0.19 4.6 ± 0.3

Sac.R.-Keswick 05/28/97 10kdTan 1/2 <0.003 ± 0.!300 <0.1 + 0.11 18 ± 0 <0.2 ± 0.37 4.2 ± 0.5

Sac.R.-Keswick 05/28/97 10kdTan 2/2 <0.003 ± 0.!301 <0.1 ± 0.11 19 ± 1 <0.2 ± 0.12 4A ± 0.2
Sac.R.-BendBr. 07/11/96 0.40~tmMem 1/2 0.0079 ± 0.0014 <0.07 ± 0.03 19 ± 0 <0.02 ± 0.03 4.9 ± 0.0

Sac. R.-BendBr. 07/11/96 0.40gmMem 2/2 0.0049 ± 0.0015 0.12 ± 0.04 19 ± 0 <0.04 ± 0,01 5.0 ± 0.0

Sac. R.-BendBr. 07/11/96 0.45gmCap 1/2 0.0058 ± 0.0012 0.096 ± 0.025 19 ± 0 <0.01 ± 0.130 4.9 ± 0.0

Sac. R.-Bend Br. 07/11/96 0.45 ]an Cap 2/2 0.0042 ± 0.0022 0.076 ± 0.027 19 ± 0 < 0.04 ± 0.130 4.8 ± 0.0

Sac. R.-BendBr. 07/11/96 10kdTan 1/3 <0.0017 ± 0.0001 0.12 ± 0.06 19 + 0 <0.04 ± 0.00 5.0 ± 0.0

Sac. R.-BendBr. 07/11/96 10kdTan 2/3 0.0019 ± 0.0006 0.075 ± 0.044 19 ± 0 <0.01 ± 0.01 5.0 ± 0.0

Sac. R.-BendBr. 07/11/96 10kdTan 3/3 -- ± -- -- ± -- -- ± -- -- ± -- -- ± --
Sac. R.-BendBr. 09/20/96 0.40txmMem 1/2 0.011 ± 0.001 0.13 ± 0.10 17 ± 0 <0.03 ± 0,00 4.1 ± 0.1

Sac.R.-BendBr. 09/20D6 0.40gmMem 2/2 0.0073 ± 0.0013 <0.2 ± 0.06 18 ± 0 <0.02 ± 0.00 4.6 ± 0.1

Sac.R.-BendBr. 09/20/96 0.451amCap 1/2 0.0042 ± 0.0013 <0.3 ± 0.09 17 ± 0 <0.02 ± 0,01 4.1 ± 0.0

Sac.R.-BendBr. 09/20/96 0.451amCap 2/2 0.0035 ± 0.0027 <0.2 ± 0.11 18 ± 0 <0.02 ± 0.130 4.8 ± 0.2

Sac. R.-BendBr. 09/20D6 10kdTan 1/2 <0.003 ± 0.001 <0.3 ± 0.08 18 ± 1 <0.02 ± 0.02 4.3 ± 0.2

Sac. R.-BendBr. 09/20/96 10kdTan 2/2 <0.003 ± 0.001 <0.3 ± 0.12 18 ± 1 <0.02 ± 0.01 4.5 ± 0.3

Sac. R.-Bend Br. 11/22/96 0.40 ~’n Mere 1/2 0.0097 ± 0.0016 < 0.2 ± 0.09 23 ± 1 < 0.05 ± 0.01 6.4 ± 0.4

Sac. R.-BendBr. 11/22/96 0.40panMem 2/2 0.0073 ± 0.0005 <0.2 ± 0.12 22 ± 0 <0.05 ± 0.01 6.2 ± 0.3

Sac. R.-Bend Br. 11/22/96 0.45 pan Cap 1/2 0.011 ± 0.002 < 0.2 ± 0.07 22 ± 0 < 0,05 ± 0.01 6.3 ± 0.3

Sac. R.-BendBr. 11/22/96 0.45gmCap 2/2 0.0074 ± 0.0056 <0.2 ± 0.17 22 ± 0 <0.05 ± 0.01 6.4 ± 0.4

Sac. R.-BendBr. 11/22/96 10kdTan 1/2 <0.003 ± 0.002 <0.2 ± 0.15 22 ± 0 <0.05 ± 0.00 5.8 ± 0.3

Sac. R.-Bend Br. 11/22/96 10 kd Tan 2/2 < 0.003 ± 0.000 < 0.2 ± 0.02 22 ± 0 < 0.05 ± 0,02 5.9 ± 0.3
Sac. R.-BendBr. 12/12/96 0.40gmMem 1/2 0.010 ± 0.002 0.13 ± 0.11 22 ± 1 <0.07 ± 0.00 7.3 ± 0.4

Sac. R.-BendBr. 12/12/96 0.40p.mMem 2/2 0.0072 ± 0.0054 0.17 + 0.18 22 ± 1 <0.07 ± 0.02 7.5 ± 0.8

Sac.R.-BendBr. 12/12/96 0.45gmCap 1/2 0.0053 ± 0.0023 <0.09 ± 0.09 22 ± 1 <0.07 ± 0.01 7.1 ± 0.6

Sac.R.-BendBr. 12/12/96 0.451amCap 2/2 0.0070 ± 0.0028 0.11 + 0.07 21 ± 1 <0.07 ± 0.04 6.5 ± 0.1

Sac.R.-BendBr. 12/12/96 10kdTan 1/2 <0.004 ± 0.003 <0.09 ± 0.12 22 ± 1 <0.07 ± 0.03 6.3 ± 0.0

Sac.R.-BendBr. 12/12/96 10kdTan 2/2 <0.004 ± 0.001 <0.09 ± 0.09 22 ± 2 <0.07 ± 0.03 6.5 ± 1.3
Sac. R.-BendBr. 01/03D,7 0.40lamMem 1/2 0.019 ± 0.003 0.13 ± 0.04 19 ± 1 <0.04 ± 0.03 5.1 ± 1.2

Sac. R.-BendBr. 01/03/97 0.40lamMem 2/2 0.015 ± 0.002 0.097 ± 0.058 18 ± 0 <0.04 ± 0.01 5.2 ± 1.5

Sac. R.-BendBr. 01/03/97 0.45 ktra Cap 1/2 0.014 ± 0.001 0.12 ± 0.05 20 ± 1 <0.04 ± 0.03 4.8 ± 1.2

Sac. R.-BendBr. 01/03/97 0.45gmCap 2/2 0.014 ± 0.002 0.11 ± 0.03 18 ± 0 <0.04 ± 0o01 5.1 ± 0.3



Table A4-1. Concentrations of major cations and trace elements in filtered water samples--Continued

Samerium Selonium Silica Silver Sodium
Date Filter Split (pg/L) (pg/L) (mg/L) {pg/L) (mg/L)Sito         (mm/dd/w}                 repli~ato

ICP-MS               ICP--MS             ICP-AES             ICP--MS               ICP-AES

Sac. R.-BendBr. 01103/97 10kdTan 1/2 0.0058 ± 0.0023 0.10 ± 0.06 18 ± 0 <0,04 ± 0.01 4.8 ± 1.1
Sac. R.-BendBr. 01/03/97 10kdTan 2/2 0.0055 ± 0.0021 <0.07 ± 0.03 19 ± 1 <0.04 ± 0.01 5.1 ± 0.7
Sac. R.-BendBr. 05/30/97 0.40graMem 1/2 0.0062 ± 0.0008 0.17 ± 0.02 19 ± 0 <0.2 ± 0.13 4.8 ± 0.3
Sac. R.-BendBr. 05/30D7 0.401amMem 2/2 0.0039 ± 0.0015 <0.1 ± 0.12 19 + 0 <0.2 ± 0.06 5.2 ± 0.4
Sac. R.-BendBr. 05/30/97 0.45gmCap 1/2 0.0062 ± 0.0013 <0.1 ± 0,08 19 ± 1 <0.2 ± 0.11 5.1 ± 0.4
Sac.R.-BendBr. 05/30/97 0.45 tLrn Cap 2/2 0.0051 ± 0.0019 <0.1 ± 0,10 18 ± 1 <0.2 ± 0.14 5.2 ± 0.3
Sac. R.-BendBr. 05/30/97 10kdTan 1/2 <0.003 ± 0.031 <0.1 ± 0.11 18 ± 1 <0.2 ± 0.18 4.7 ± 0.4
Sac. R.-BendBr. 05/30/97 10kdTan 2/2 <0.003 ± 0.002 <0.1 ± 0.17 19 ± 1 <0.2 ± 0.09 4.8 ± 0.3
Sac. R.-Colusa 07/16/96 0.40gtnMem 1/2 0.0045 ± 0.0003 0.15 ± 0.04 19 ± 0 <0.04 ± 0.03 5.5 ± 0.0
Sac. R.-Colusa 07/16/96 0.40p,mMem 2/2 0.0075 ± 0.0004 0.13 ± 0.02 19 ± 0 <0.04 ± 0.01 5.6 ± 0.1
Sac. R.--Colusa 07/16/96 0.45 p,rn Cap 1/1 0.0044 ± 0.0013 0.13 ± 0.02 19 ± 0 <0.02 ± 0.01 5.5 ± 0.2
Sac. R.--Colusa 07/16/96 10kdTan 1/2 -- ±- -- ± -- -- ±- -- ±- -- ±-
Sac. R.-Colusa 07/16/96 10kdTan 2/2 -- ± -- -- ± -- -- ± -- -- ± -- -- ± --
Sac. R.-Colusa 09/25/96 0.40pmMem 1/2 <0.003 ± 0.002 <0.3 ± 0.08 19 ± 1 <0.02 ± 0.04 6.1 ± 0.4
Sac. R.-Colusa 09/25/96 0.40p, mMem 2/2 0.0038 ± 0.0040 <0.3 ± 0.03 20 ± 0 0.035 ± 0.003 6.4 ± 0.1
Sac. R.-Colusa 09125/96 0.45 }xrn Cap 1/2 < 0.003 ± 0.002 < 0.3 ± 0.05 19 ± 0 < 0,02 ± 0.01 6.3 ± 0.5
Sac. R.-Colusa 09/25/96 0.45graCap 2/2 0.0081 ± 0.0016 <0.2 ± 0.ll 20 ± 0 <0.02 ± 0.00 6.6 ± 0.1
Sac. R.-Colusa 09/25/96 10kdTan 1/2 <0.003 ± 0.002 <0.3 ± 0.11 20 ± 0 <0.02 + 0.01 6.1 ± 0.4
Sac.R.-Colusa 09/25/96 10kdTan 2/2 <0.003 ± 0.031 <0.3 ± 0.11 18 ± 2 <0.02 ± 0.03 5.3 ± 0.9
Sac.R.-Colusa 11/13/96 0.40gmMem 1/2 <0.003 ± 0.002 <0.16 ± 0.12 22 ± 1 <0.05 ± 0.02 7.6 ± 0.2
Sac.R.--Colusa 11113/96 0.40gmMem 2/2 0.0062 ± 0.0029 <0.16 ± 0.04 22 ± 0 <0,05 ± 0.02 7.8 ± 0.1
Sac. R.-Colusa 11/13/96 0.45gmCap 1/2 0.0039 ± 0.0310 <0.16 ± 0.I0 23 ± 0 <0,05 ± 0.02 7.7 ± 0.2
Sac. R.-Colusa II/13/96 0.45gmCap 2/2 <0.003 ± 0.031 <0.16 ± 0.17 22 ± 1 <0.05 ± 0.01 7.9 ± 0.4
Sac.R.-Colusa 11113/96 10kdTan 1/2 <0.003 ± 0.002 <0.16 ± 0.12 22 a: 0 <0.05 ± 0.04 7.1 ± 0.3
Sac. R.-Colusa 11/13/96 10kdTan 2/2 <0.003 ± 0.002 <0.16 ± 0.09 22 ± 0 <0.05 ± 0.01 7.2 ± 0.2
Sac. R.--Colusa 12/16/96 0.40grnMem 1/2 0.0050 ± 0.0029 <0.09 ± 0.03 21 ± 3 <0.07 ± 0.01 6.9 ± 1.5
Sac. R.--Colusa 12/16/96 0.40gmMem 2/2 0.0078 ± 0.0049 0.17 ± 0.09 23 ± 4 <0.07 ± 0.03 7.5 ± 1.5
Sac. R.-Colusa 12/16/96 0.45gmCap 1/2 0.0062 ± 0.0018 <0.11 ± 0.05 24 ± 3 <0.03 ± 0.01 8.2 ± 1.4
Sac. R.-Colusa 12/16/96 0.451amCap 2/2 0.0040 ± 0.0027 0.094 ± 0.061 22 ± 0 0.078 ± 0.103 5.7 ± 0.6
Sac. R.-Colusa 12/16/96 10kdTan 1/2 0.0024 ± 0.0017 <0.11 ± 0.01 22 ± 3 <0.03 ± 0.01 6.8 ± 1.3
Sac. R.-Colusa 12/16/96 10kdTan 2/2 <0.004 ± 0.002 <0.09 ± 0.03 21 ± 4 <0,07 ± 0.01 5.5 ± 0.5
Sac. R.-Colusa 01/04/97 0.401amMem 1/2 0,011 ± 0.003 0.13 ± 0.07 16 ± 1 <0.03 ± 0.03 4.2 ± 0.7
Sac. R.-Colusa 01/04/97 0.40gmMem 2/2 0.017 ± 0.031 0.13 ± 0.05 15 ± 0 <0,03 ± 0.01 4.1 ± 1.0



Table A4-1. Concentrations of major cations and trace elements in filtered water samples--Continued

Samarium Selenium Silica Silver Sodium
Date Filter 5pl~t (pg/L} (pg/L) (mglL) {pg/L) (mg/L}Site (mm/dd/yy} replicate

ICP-MS ICP--MS ICP--AES ICP-MS ICP-AES

Sac. R.-Colusa 01104197 0.45gmCap 1/2 0.018 + 0.004 0.17 ± 0.04 16 ± 1 <0.03 + 0.02 4.6 ± 1.0
Sac. R.-Colusa 01/04/97 0.45$~nCap 2/2 0.017 ± 0.001 0.13 ± 0.08 16 ± 1 <0,03 ± 0.01 4.5 ± 1.1
Sac.R.--Colusa 01/04/97 10kdTan 1/2 0.0067 ± 0.0018 <0.07 ± 0.03 16 ± 1 <0.!34 ± 0.03 4.3 ± 1,2
Sac. R.-Colusa 01/04/97 10kdTan 2/2 0.0080 ± 0.0031 0.16 ± 0.06 16 ± 1 <0.03 ± 0.01 4.8 ± 0.9
Sac, R.-Colusa 06/03/97 0.401,trnMem 1/2 <0.003 ± 0.002 <0.1 ± 0.12 19 ± 0 <0.2 ± 0.04 6.8 ± 2.9
Sac.R.-Colusa 06/03/97 0.40~mMem 2/2 0.0054 ± 0.0026 <0.1 ± 0.08 19 ± 0 <0.2 ± 0.09 5.7 ± 0.3
Sac.R.-Colusa 06/03D7 0.45p, mCap 1/2 0.0057 ± 0.0013 <0.1 ± 0.12 19 ± 0 <0.2 ± 0.10 6.5 ± 1.5
Sac. R.-Colusa 06/03/97 0.451xmCap 2/2 <0.003 ± 0.1900 <0.1 ± 0.18 19 ± 0 <0.2 ± 0.12 6.1 ± 0.7
Sac.R.-Colusa 06/03/97 10kdTan 1/2 <0.003 ± 0.002 <0.1 ± 0.06 19 ± 0 <0.2 :t: 0.14 5.7 ± 0.7
Sac. R.-Colusa 06/03D7 10kdTan 2/2 0.0034 ± 0.0021 <0.1 ± 0.15 19 ± 1 <0.2 ± 0.05 5.5 ± 0,8
Sac.R.-Verona 07/18/96 0.40lamMem 1/2 <0.003 ± 0.001 <0.07 ± 0.04 15 ± 0 <0.02 ± 0.01 4.8 ± 0.0
Sac. R.-Verona 07/18/96 0.40~raMem 2/2 0.0072 ± 0.0003 0.12 ± 0.01 16 ± 1 <0.01 ± 0.00 5.0 ± 0.1

I~ Sac. R.-Verona 07/18/96 0.45pmCap 1/2 0.OM5 ± 0.0011 0.12 ± 0.00 16 ± 0 <0,01 ± 0.00 5.1 ± 0.2
Sac. R.-Verona 07118/96 0.45gmCap 2/2 0.0025 ± 0.0002 0.10 ± 0.03 16 ± 0 <0.01 ± 0.01 5.0 ± 0.3

I Sac. R.-Verona 07/18/96 10kdTan 1/3 <0.0017 ± 0.0006 <0.06 ± 0.04 17 ± 1 <0.04 ± 0.00 5.2 ± 0.3
"~ Sac. R.-Verona 07/18/96 10kdTan 2/3 <0.0017 ± 0.13008 0.10 ± 0.02 17 ± 1 <0.01 ± 0.01 5.4 ± 0.1
~ Sac. R.-Verona 07/1806 10kdTan 3/3 -- ± -- -- ± __ __ ± _ m ± _ _ ± _

Sac.R.-Verona 09/26/96 0.40gmMem 1/2 0.011 ± 0.000 <0.2 ± 0.13 18 ± 1 <0.02 ± 0.00 8.0 ± 0.6
Sac. R.-Verona 09/26/96 0.40graMem 2/2 <0.003 ± 0.001 <0.2 ± 0.05 19 ± 0 <0.02 ± 0.00 9.2 ± 0.0

O’1 Sac.R.-Verona 09/26/96 0.45gmCap 1/2 0.0052 ± 0.0032 <0.2 ± 0.11 18 ± I <0.02 ± 0.00 8.7 ± 0,4
..x Sac. R.-Verona 09/26/96 0.45.~nCap 2/2 <0.003 ± 0.004 <0.2 ± 0.13 17 ± 0 <0.02 ± 0.130 7.8 ± 0.1
~. Sac. R.-Verona 09/26/96 10kdTan 1/2 <0.003 ± 0.003 <0.3 ± 0.02 18 ± 0 <0.02 ± 0.02 7.8 ± 0.3

Sac. R.-Verona 09/26/96 10kdTan 2/2 <0.1303 ± 0.001 <0.3 ± 0.06 18 ± 0 <0.02 ± 0.03 7.9 ± 0.0
Sac.R.-Verona 11/14D6 0.40~mMem 1/1 -- ±- -- ±- -- + -- -- ±- -- ± --
Sac.R.-Verona 11/14/96 0,45gmCap 1/2 0.0082 ± 0.0029 <0.16 ± 0.07 20 ± 0 <0.05 ± 0.03 11 ± 0
Sac. R.-Verona 11/14/96 0.45p, mCap 2/2 0.0088 ± 0.0002 <0.16 ± 0.08 20 ± 1 <0.05 ± 0.03 11 ± 1
Sac.R.-Verona 11/14496 10kdTan 1/1 -- ± -- m ±- -- ± -- -- ±- -- ±-
Sac. R.-Verona 12/18/96 0.401amMern 1/2 0.0088 ± 0.0018 <0.11 ± 0.04 17 ± 2 <0.03 ± 0.00 5.5 ± 0.7
Sac.R,-Verona 12/18/96 0.40graMem 2/2 0.0069 ± 0.0015 0.15 ± 0.02 18 ± 0 <0.07 ± 0.05 5.7 ± 0.3
Sac.R.-Verona 12/18/96 0.45gmCap 1/2 0.0064 ± 0.0015 <0.09 ± 0.11 18 ± 0 <0.07 ± 0.01 5.7 ± 0,0
Sac.R.-Verona 12/18/96 0.45grnCap 2/2 0.010 ± 0.004 <0.09 ± 0.09 18 ± 0 <0.07 ± 0.03 5.2 + 0.8

~, Sac. R,-Verona 12/18/96 10kdTan 1/2 <0.004 ± 0.001 <0.09 ± 0.12 18 ± 1 <0.07 ± 0.04 5.3 ± 0.3
"~= Sac.R.-Verona 12/18D6 10kdTan 2/2 <0.004 ± 0,002 0.093 ± 0.070 18 ± 0 <0.07 ± 0.04 5.5 ± 0.2



Table A4-1. Concentrations of major cations and trace elements in filtered water samples--Continued

Samarium Selenium Silica Silver Sodium
Date Filter Split (polL) (PolL) (molL) (polL) (molL)Site (mm/dd/yy) replicate

ICP-MS ICP-MS ICP-AES ICP-MS ICP-AES

Sac. R.-Verona 06/04/97 0.40panMem 1/2 <0.003 ± 0.003 <0.1 ± 0.13 18 ± 0 <0.2 ± 0.09 7.8 ± 0.5
Sac. R.-Verona 06/04/97 0.40pmMem 2/2 <0.003 ± 0.001 <0.1 ± 0.08 18 ± 1 <0.2 ± 0.04 7.8 ± 0.4
Sac. R.-Verona 06/04/97 0.45panCap 1/2 <0.003 ± 0.000 <0.1 ± 0.09 18 ± 1 <0.2 ± 0.08 7.8 ± 0.5
Sac. R.-Verona 06/04/97 0.45p~nCap 2/2 0.0039 + 0.0021 <0.1 ± 0.08 18 ± 1 <0.2 ± 0.19 7,3 ± 0.4
Sac. R.-Verona 06/04/97 10kdTan 1/2 <0.003 + 0.002 <0.1 ± 0.16 18 ± 1 <0.2 ± 0.13 7.3 ± 1.4
Sac. R.-Verona 06104/97 10kdTan 2/2 <0.003 ± 0.002 <0.1 ± 0.07 18 ± 1 <0.2 ± 0.05 7.6 ± 0.3
Sac. R.-Freeport 07/17/96 0.40pmMem 1/2 0.0020 ± 0.0004 <0.06 ± 0.05 15 ± 0 <0.04 ± 0.00 4.6 ± 0.1
Sac. R.-Freeport 07/17/96 0.40pznMem 2/2 0.0017 ± 0.0017 0.086 ± 0.038 15 ± 0 <0.04 ± 0.00 4.7 ± 0.1
Sac. R.-Freeport 07/17/96 0.45p.mCap 1/2 0.0081 ± 0.0001 <0.07 ± 0.08 16 ± 0 <0.02 ± 0.01 5.1 ± 0.1
Sac. R.-Freeport 07/17/96 0.45p_mCap 2/2 0.0057 + 0.0009 0.067 ± 0.070 16 ± 1 <0.04 ± 0.00 4.9 ± 0.3
Sac. R.-Freeport 07/17/96 10kdTan 1/3 <0.0017 ± 0.0004 0.090 ± 0.003 16 ± 1 <0.01 ± 0.00 4.6 ± 0.3
Sac. R.-Freeport 07/17/96 10kdTan 2/3 <0.0017 ± 0.0010 0.085 ± 0.014 16 ± 0 <0.01 ± 0.00 4.9 ± 0.2
Sac. R.-Freeport 07/17/96 10kdTan 3/3 -- ±- -- ±- -- ±- -- ±- -- ±-
Sac. R.-Freeport 09/24/96 0.40 pro Mere 1/2 < 0.003 ± 0.002 < 0.3 ± 0.02 16 ± 0 < 0.02 ± 0.03 7.8 ± 0.2
Sac.R.-Freeport 09/24/96 0.40p,mMem 2/2 <0.003 ± 0.001 <0.3 ± 0.04 17 ± 1 0.057 ± 0.095 8.6 ± 0.5
Sac. R.-Freeport 09/24/96 0.45p, mCap 1/2 <0.006 ± 0.002 <0.13 ± 0.13 17 ± 0 0.029 ± 0.042 9.0 ± 0.4
Sac. R.-Freeport 09/24/96 0.451amCap 2/2 <0.003 ± 0.002 <0.3 ± 0.14 17 ± 1 <0.02 ± 0.00 8.1 ± 0.1
Sac. R.-Freeport 09/24/96 10kdTan 1/2 <0.003 ± 0.002 <0.2 ± 0.16 15 ± 1 <0.02 ± 0.01 7.4 ± 0.1
Sac. R.-Freeport 09/24/96 10kdTan 2/2 <0.006 ± 0.001 <0.13 ± 0.12 17 ± 0 <0.03 ± 0.01 8.2 ± 0.1
Sac, R.-Freeport 11/12/96 0.40panMem 1/2 <0.003 ± 0.001 <0.16 ± 0.12 18 ± 0 <0.05 ± 0.05 7.0 ± 0.4
Sac. R.-Freeport II/12/96 0.40pxnMem 2/2 <0.003 ± 0.003 <0.16 ± 0.13 18 ± 0 <0.05 ± 0.02 7.1 ± 0.2
Sac. R.-Freeport 11/12/96 0.45pmCap 1/2 0.0036 ± 0.0032 <0.16 ± 0.07 18 ± 0 <0.05 ± 0.01 7.0 ± 0.2
Sac. R.-Freeport 11/12/96 0.45~nCap 2/2 <0.003 ± 0.002 <0.16 ± 0.04 18 ± 0 <0.05 ± 0.01 7.1 ± 0.2
Sac. R.-Freeport 11/12/96 10kdTan 1/2 <0.003 ± 0.001 <0.16 ± 0.06 18 ± 0 <0.05 ± 0.02 6.5 ± 0.2
Sac. R.-Freeport 11/12/96 10kdTan 2/2 <0.003 ± 0.001 <0.16 ± 0.11 17 ± 1 <0.05 ± 0.04 6.2 ± 0.4
Sac. R.-Freeport 12/17/96 0.40~unMem 1/2 0.0053 ± 0.0023 <0.09 ± 0.12 15 ± 0 <0.07 ± 0.02 3.5 ± 0.3
Sac. R.-Freeport 12/17/96 0.401amMem 2/2 0.0066 ± 0.0007 <0.09 ± 0.04 15 ± 0 <0.07 ± 0.05 4.8 ± 1.5
Sac. R.-Freeport 12/17/96 0.45tamCap 1/2 0.0096 ± 0.0057 <0.09 ± 0.03 15 ± 0 <0.07 ± 0.05 4.7 ± 1.4
Sac.R.-Freeport 12/17/96 0,45p, mCap 2/2 0.011 ± 0.003 <0.09 ± 0.09 15 ± 0 <0.07 ± 0.00 4.6 ± 1.5
Sac. R.-Freeport 12/17/96 10kdTan 1/2 <0.004 + 0.003 0.19 ± 0.05 15 ± 0 <0.07 ± 0.01 4.5 ± 1.1
Sac. R.-Freeport 12/17/96 10kdTan 2/2 0.0060 ± 0.0039 <0.09 ± 0.06 15 ± 0 <0.07 ± 0.03 4.2 ± 1.1
Sac. R.-Freeport 01/06/97 0.401amMem 1/2 0.033 ± 0.001 0.076 ± 0.065 8.9 ± 0.5 <0.04 ± 0.02 1.6 ± 0.1
Sac. R.-Freeport 01/06/97 0.40pmMem 2/2 0.020 ± 0.005 <0.07 ± 0.01 9.0 ± 0.2 <0.04 ± 0.00 1.9 ± 0.4



Table A4-1. Concentrations of major cations and trace elements in filtered water samples--Continued
Sern~riurn Selenium sirl~ Silver Sodium

Date Rlter Split (pg/L) (pg/L) (mg/L) (pg/L) (mg/L)Site (mm/dd/yy) replic=te ICP-MS ICP--MS ICP-AES ICP-MS ICP-AES

Sac. R.-Freeport 01106/97 0.45 psrtCap 1/2 0.027 ± 0.005 0.085 ± 0.069 8.9 ± 0.4 <0.04 ± 0.00 1.9 ± 0.3
Sac. R.-Freeport 01/06/97 0.45 p,m Cap 2/2 0.030 ± 0.006 < 0.07 ± 0.02 9.4 ± 0.4 < 0.04 ± 0.00 1.9 ± 0.2

Sac. R.-Freeport 01/06/97 10 kd Tan I/2 0.0070 ± 0.0038 < 0.07 ± 0.02 9.4 ± 0.4 < 0.04 ± 0.01 1.7 ± 0.3

Sac. R.-Freeport 01/06/97 10 kd Tan 2/2 0.0036 ± 0.0009 < 0.07 ± 0.03 9.3 ± 0.3 < 0.04 ± 0.02 1.8 ± 0.3
Sac. R.-Freeport 06/05/97 0,401maMem 1/2 0.0035 ± 0.0027 <0.1 ± 0.11 16 ± 1 <0.2 ± 0.09 6.6 ± 0.4
Sac. R.-Freeport 06/05/97 0.40p,mMern 2/2 <0,003 ± 0.001 <0.1 ± 0.08 16 ± 0 <0.2 ± 0.15 6.5 ± 0.8
Sac. R.-Freeport 06/05/97 0,45p.mCap 1/2 0.0034 ± 0.0017 <0.1 ± 0.08 16 ± 1 <0.2 ± 0.06 6.4 ± 0.9

Sac. R.-Freeport 06/05/97 0,451maCap 2/2 <0.003 ± 0,002 <0.1 ± 0.09 16 ± 0 <0.2 ± 0.12 6.2 ± 0.3

Sac. R.-Freeport 06/05/97 10kdTan 1/2 <0,003 ± 0.003 <0.1 ± 0.05 16 ± 0 <0.2 ± 0.17 5.2 ± 0.3
Sac.R.-Freeport 06/05/97 10kdTan 2/2 <0.003 ± 0.002 <0.1 ± 0.12 16 ± 1 <0.2 ± 0.09 5.3 ± 0.3
Sac. R.-Freeport, dup 06/05/97 0,40p_mMem I/2 0.0059 ± 0.0011 <0.08 ± 0.03 16 ± 1 <0.2 ± 0.13 6.6 ± 0.4

Sac.R.-Freeport, dup 06/05/97 0.40p_mMem 2/2 0.0039 ± 0.0010 <0.08 ± 0.09 17 ± 1 <0.2 ± 0.14 6.3 ± 0.1
~,) Sac.R.-Freeport, dup 06/05/97 0,451amCap 1/2 0.0040 ± 0.0010 <0.08 ± 0.04 17 ± 1 <0.2 ± 0.15 5.2 ± 1.4

Sac. R.-Freeport, dup 06/05/97 0,45gmCap 2/2 0.0036 ± 0.0005 0.096 ± 0.036 17 ± 1 <0.2 ± 0.17 5.5 ± 0.6
I Sac. R.-Freeport, dup 06/05/97 10kdTan I/2 <0.003 ± 0.001 <0.08 ± 0.08 16 ± 1 <0.2 ± 0.18 5.2 ± 1.4

"-~ Sac. R.-Freeport, dup 06/05/97 10 kd Tan 2/2 < 0.003 ± 0.003 < 0.08 ± 0.08 16 ± 1 < 0.2 ± 0.25 5.4 ± 0.4

~ FlatCr. 12/11/96 0.40p.mMem 1/2 0,041 ± 0.001 0.27 ± 0.07 tl ± 0 <0.03 ± 0.01 1.7 ± 0.1

FlatCr. 12/11/96 0.401amMem 2/2 0.037 ± 0.008 <0.11 ± 0.11 11 ± 0 <0.03 ± 0.02 1.8 ± 0,1

FlatCr. 12/11/96 0.45p, mCap 1/2 0.028 ± 0.000 0.098 ± 0,079 11 ± 0 <0.07 ± 0.05 1.9 ± 0.3
O1 FlatCr. 12/11/96 0.45tmaCap 2/2 0.033 ± 0.002 0.13 ± 0.10 11 ± 0 <0.03 ± 0.00 2.0 ± 0.3
.-x FlatCr. 12/11/96 10kdTan 1/2 0.018 ± 0,001 <0.09 ± 0.09 11 ± 0 <0,07 ± 0.02 1.8 ± 0.2

O3 FlatCr. 12/11/96 10kdTan 2/2 0.016 ± 0.001 <0.11 ± 0.06 11 ± 0 <0.03 ± 0.01 1.8 ± 0.1
FlatCr, 05/29/97 0.40p,mMem 1/2 0.020 ± 0.001 0.16 ± 0.07 23 ± 1 <0.2 ± 0.09 5.9 ± 0.2

FlatCr. 05/29/97 0.40p, mMem 2/2 0.018 ± 0.000 <0.1 ± 0.02 23 ± 1 <0.2 ± 0.05 5.5 ± 0.1

Flat Cr. 05/29/97 0.45ram Cap 1/2 0.014 ± 0.004 0.17 ± 0.07 23 ± 1 <0.2 ± 0.07 7.5 ± 1.2
FlatCr. 05/29/97 0.451smCap 2/2 0.011 ± 0.001 <0.1 ± 0.09 23 ± 1 <0.2 ± 0.10 6.9 ± 0.1

FlatCr. 05129/97 10kdTan 1/2 0.0045 ± 0.0034 <0.1 ± 0,18 24 ± 1 <0.2 ± 0.11 6.5 ± 0.7

FlatCr. 05/29/97 10kdTan 2/2 <0.003 ± 0.002 0.14 ± 0.06 22 ± 2 <0.2 ± 0.12 8.8 ± 1.0
SpringCr.-Weir 12/11/96 0.40praMem 1/2 1.8 ± 0.0 0.56 ± 0.02 13 ± 0 <0.07 ± 0.02 2.7 ± 0.2

SpringCr.-Weir 12/11/96 0,40limMem 2/2 1.9 ± 0.0 0.61 ± 0.04 13 ± 0 <0.07 ± 0.02 2.5 ± 0.5

SpdngCr.-Weir 12/11/96 0,45lmaCap 1/2 1.8 ± 0.0 0.68 ± 0.17 13 ± 0 <0.07 ± 0.05 3.1 ± 0.1

,~ SpringCr.-Weif 12/11/96 0,451amCap 2/2 1.8 ± 0.0 0.61 ± 0.17 13 ± 0 <0.07 ± 0.04 2.5 ± 0.5

¯ SpdngCr.-Weir 12/11/96 10kdTan 1/2 1.8 ± 0.1 0.88 ± 0.05 13 ± 0 <0.03 ± 0.02 2.6 ± 0.3



Table A4-1. Concentrations of major cations and trace elements in filtered water samples-Continued

Samarium Selenium Silica Silver Sodium
Date Filter Split (pg/L) (pg/L) (mg/L) (pg/L) (mg/L)Site         (mm/dd/yy)                 replicate

ICP-MS               ICP-MS             ICP-AES             ICP-MS              ICP-AES

SpringCr.-Weir 12/11/96 10kdTan 2/2 1.9 ± 0.0 0.74 ± 0.00 13 ± 0 <0.07 ± 0.00 2.7 ± 0.3
SpringCr.-Weir 05/28/97 0.40gmMem 1/2 3.0 ± 0.1 1.6 ± 0.2 26 ± 1 <0.2 ± 0.06 8.2 ± 0.6
Spring Cr.-Weir 05/28/97 0.40panMem 2/2 2.9 ± 0.0 1.7 ± 0.0 26 ± 1 <0.2 ± 0.07 8.7 ± 0.5
SpringCr.-Weir 05/28/97 0.45pmCap 1/2 2.9 ± 0.2 1.6 ± 0.1 25 ± 0 <0.2 ± 0.10 7.1 ± 0.4
SpringCr.-Weir 05/28/97 0.45pmCap 2/2 2.8 ± 0.1 1.6 ± 0.1 25 ± 1 <0.2 ± 0.11 7.7 ± 0.2

SpringCr.-Weir 05/28/97 10kdTan 1/2 2.8 ± 0.0 1.6 ± 0.1 26 ± 0 <0.2 ± 0.14 7.1 ± 0.5
SpringCr.-Weir 05/28/97 10kdTan 2/2 2.9 ± 0.1 1.4 ± 0.0 26 ± 0 <0.2 ± 0.27 6.8 ± 0.1
SpringCr.-Road 01/02/97 0.40pmMem 1/2 1.2 ± 0.0 0.84 ± 0.03 12 ± 0 0.048 ± 0.029 2.4 ± 0.2
SpringCr.-Road 01/02/97 0.401amMem 2/2 1.2 ± 0.0 0.91 ± 0.06 11 ± 0 <0.04 ± 0.02 2.2 ± 0.2
SpringCr.-Road 01/02/97 0.451amCap 1/2 1.3 ± 0.1 0.83 ± 0.02 12 ± 0 <0.04 ± 0.02 2.4 ± 0.3
SpringCr.-Road 01/02/97 0.45pmCap 2/2 1.3 ± 0.1 0.94 ± 0.09 11 ± 0 0.052 ± 0.029 2.3 ± 0.2

SpringCr.-Road 01/02/97 10kdTan 1/2 1.2 ± 0.1 0.69 ± 0.06 11 ± 0 <0.04 ± 0.03 2.4 ± 0.3
SpringCr.-Road 01102/97 10kdTan 2/2 1.2 ± 0.0 0.67 ± 0.01 11 ± 0 0.058 ± 0.006 2.1 ± 0.1
Whiskeytown 12/11/96 0.40p.mMem 1/2 0.0043 ± 0.0013 <0.09 ± 0.00 12 ± 0 <0.07 ± 0.03 1.8 ± 0.1
Whiskeytown 12/11/96 0.401smMem 2/2 0.0049 ± 0.0027 <0.11 ± 0.04 12 ± 0 <0.03 ± 0.04 1.8 ± 0.1
Whiskeytown 12/11/96 0.451maCap 1/2 0.0061 ± 0.0020 <0.11 ± 0.05 12 ± 0 <0.03 ± 0,01 1,7 ± 0.1
Whiskeytown 12/11/96 0.45pmCap 2/2 0.0055 ± 0.0037 <0.09 ± 0.01 12 ± 0 <0.07 ± 0.01 2.2 ± 0.3

Whiskeytown 12/11/96 10kdTan 1/2 <0.0016 ± 0.0016 <0.11 ± 0.08 12 + 0 <0.03 ± 0.02 1.9 ± 0.2 ;
Whiskeytown 12/11/96 10kdTan 2/2 <0.004 ± 0.002 <0.09 ± 0.05 13 ± 0 <0.07 ± 0.01 1.9 ± 0.3 ;
Whiskeytown 05/29/97 0.401maMem 1/2 0.0032 ± 0.0032 <0.I ± 0.11 13 ± 1 <0.2 ± 0.09 1.9 ± 0.1
Whiskeytown 05/29/97 0.40pmMem 2/2 0.0042 ± 0.0025 <0.1 ± 0.14 13 ± 1 <0.2 ± 0.11 1.8 ± 0.5
Whiskeytown 05/29/97 0.45 pa-n Cap 1/2 0.0046 ± 0.0040 <0.1 ± 0.22 13 ± 1 <0.2 ± 0.I0 1.8 ± 0.4
Whiskeytown 05/29/97 0.451Ltm Cap 2/2 0.0049 ± 0,0026 <0.1 ± 0.25 12 ± 1 <0.2 ± 0.12 1.8 ± 0.2
Whiskeytown 05129/97 10kdTan 1/2 <0.003 ± 0.002 <0.1 ± 0.17 12 ± 1 <0.2 ± 0.12 1.8 ± 0.1
Whiskeymwn 05/29/97 10kdTan 2/2 <0.003 ± 0.001 <0.1 ± 0.21 12 ± 0 <0.2 ± 0.12 1.8 ± 0.2
SpringCr. arm 07/12/96 0.401.tmMem 1/2 0.0047 ± 0.0005 <0.06 ± 0.05 -- ± -- <0.04 ± 0.00 -- ± --
SpringCr. arm 07/12/96 0.401amMem 2/2 0.0040 ± 0.0007 0.047 ± 0.010 12 ± 0 <0.01 ± 0.01 1.7 ± 0.0
Spring Cr. arm 07/12/96 0.45 pm Cap 1/2 0.010 ± 0.000 < 0.07 ± 0.07 12 ± 0 < 0.02 ± 0.130 1.7 ± 0.0
SpringCr. arm 07/12/96 0.451amCap 2/2 0.0078 ± 0.0018 <0.07 ± 0.04 12 ± 0 <0.02 ± 0.01 1.7 ± 0.1

Spring Cr. arm 07/12/96 10 kd Tan I/3 < 0.003 ± 0.001 < 0.07 ± 0.04 12 ± 0 < 0.02 ± 0.01 1.7 ± 0.0
SpringCr. arm 07/12/96 10kdTan 2/3 <0.0017 ± 0.0003 0.068 ± 0.050 12 ± 0 <0.04 ± 0.02 1.7 ± 0.0
Spring Cr. arm 07/12/96 10kdTan 3/3 -- ± -- -- ± -- -- ±- -- ±- -- ±-
SpringCr. arm 09/18/96 0.401maMem 1/2 0.0091 ± 0.0048 <0.3 ± 0.10 12 ± 0 <0.02 ± 0.130 1.6 ± 0.0
Spring Cr. arm 09/18/96 0.401maMem 2/2 0.010 ± 0.008 <0.3 ± 0.08 12 ± 1 0.035 ± 0.002 1.8 ± 0.0



Table A4-1. Concentrations of major cations and trace elements in filtered water samples--Continued

Samarium Selemum Silica Silver Sodium
Date Rlter Split (pg/L) {pg/L) (mg/L) (pg/L) (rag/L)Site (mm/dd/yy) replicate ICP-MS ICP-MS ICP-AES ICP-MS ICP-AES

SpringCr. arm 09118/96 0.451arn Cap 1/2 0,011 ± 0.002 <0.3 ± 0.04 12 ± 1 <0.02 ± 0.0l 1.7 ± 0.1
SpringCr. arm 09/18/96 0.451amCap 2/2 0.0074 + 0.0008 <0.3 ± 0.01 12 ± 0 <0,02 ± 0.03 1.7 ± 0.2
SpringCr. arm 09/18/96 10kdTan 1/2 <0.003 ± 0.031. <0.3 ± 0.17 12 + 1 <0,02 ± 0.01 1.6 ± 0.1
SpfingCr. arm 09/18/96 10kdTan 2/2 <0.003 ± 0.002 <0.3 ± 0.04 11 ± 0 <0.02 ± 0.00 1.5 ± 0.1
SpringCr, arm 11/20/96 0,40panMem 1/2 0.026 ± 0.003 <0.2 ± 0.00 12 ± 0 <0.05 ± 0.03 2.2 ± 0.2
SpringCr. arm 11/20/96 0.40panMem 2/2 0.020 ± 0.003 <0.2 ± 0.06 12 ± 0 <0.05 ± 0.01 2.2 ± 0.2
SpringCr. arm 11/20/96 0.45pmCap 1/2 0.028 ± 0.031 <0.2 ± 0.12 12 ± 1 <0.05 ± 0.01 2.2 ± 0.2
Spring Cr. arm 11120/96 0.45 pm Cap 2/2 0.026 ± 0.030 < 0.2 ± 0.03 13 ± 0 < 0.05 ± 0.02 2.4 ± 0,3
SpringCr. arm 11/20/96 10kdTan 1/2 0.0049 ± 0.0014 <0.2 ± 0.11 12 ± 0 <0.05 ± 0.03 2.1 ± 0.2
SpringCr. arm 11/20/96 10kdTan 2/2 0.0092 ± 0.0019 <0.2 ± 0.21 12 ± 0 0.068 ± 0.103 2.0 ± 0.l
SpringCr. arm 12/11/96 0.40 pan Mern 1/2 0.031 ± 0.004 <0.11 ± 0.07 12 ± 0 <0.03 ± 0.01 2.7 ± 0.4
SpfingCr. arm 12/11/96 0.40panMem 2/2 0.030 ± 0.006 0.22 ± 0.12 12 ± 0 <0.03 ± 0.01 2.5 ± 0.5
SpringCr. arm 12/11/96 0.45tunCap 1/2 0.051 ± 0.006 0.10 ± 0.05 12 ± 0 <0.07 ± 0.0l 2.7 ± 0.6

~1 SpringCr. arm 12/11/96 0.45p, mCap 2/2 0.054 ± 0.004 0.11 ± 0.05 12 ± 0 <0.07 ± 0.04 2.5 ± 0.5

I Spring Cr. arm 12/11/96 10kdTan 1/2 0.011 ± 0.031 <0.09 ± 0.09 12 ± 0 <0.07 ± 0.03 2.2 ± 0.4
¯ -~ SpringCr. arm 12/11/96 10kdTan 2/2 0.0093 ± 0.0028 0.12 ± 0.04 12 ± 0 <0.03 ± 0.01 2.0 ± 0.3

~
SpringCr. arm 05128/97 0.401amMem 1/2 0.0066 ± 0.0032 <0.1 ± 0,02 13 ± 1 <0.2 ± 0.04 1.8 ± 0.3
SpringCr. arm 05128/97 0.40pmMem 2/2 0.0064 ± 0.0029 <0.1 ± 0.13 13 ± 1 <0.2 ± 0.05 2,1 ± 0.5

�,O SpringCr. arm 05/28/97 0.45p,mCap 1/2 0.0090 ± 0.0009 <0.1 ± 0.13 13 ± 1 <0.2 ± 0.22 1.9 ± 0.5
O1 SpringCr. arm 05128/97 0.45pmCap 2/2 0.0082 ± 0.0027 <0.1 ± 0.07 13 ± 0 <0.2 ± 0.06 2.2 ± 0.9
..~ SpringCr. arm 05/28/97 10kdTan 1/2 <0.003 ± 0.002 <0.1 ± 0.13 13 ± 0 <0.2 ± 0.05 1.6 ± 0.5

Spring Cr. arm 05/28/97 10 kd Tan 2/2 < 0,003 ± 0.031 < 0.1 ± 0.05 13 ± 0 < 0.2 ± 0.07 1.8 ± 0.5
~0 Colusa Basin Drain 06/06/97 0.40tamMem 1/2 0.0338 ± 0.0330 0.40 ± 0.18 20 ± l <0,2 ± 0,07 93 ± 1

Colusa Basin Drain 06/06/97 0.40gmMem 2/2 0.010 ± 0.004 0.35 ± 0.04 20 ± 1 <0.2 ± 0.15 86 ± 5
Colusa Basin Drain 06/06/97 0.45ktmCap 1/2 0.0074 ± 0.0026 0.40 ± 0.07 20 ± 1 <0.2 ± 0.04 91 ± 3
Colusa Basin Drain 06/06/97 0.451maCap 2/2 0.0354 ± 0.0335 0.39 ± 0.03 21 ± 1 <0.2 ± 0.16 87 ± 3
Colusa Basin Drain 06/06D7 10 kd Tan 112 < 0.033 ± 0,031 0.35 ± 0.04 20 ± I < 0.2 ± 0.17 68 ± 1
Colusa Basin Drain 06/06/97 10kdTan 2/2 0.0336 ± 0.0315 0.30 ± 0,07 20 ± 1 <0.2 ± 0.07 64 ± 16
YoloBypass 01/07/97 0.401amMem I/2 0.013 ± 0,033 0.11 ± 0.01 15 ± 0 <0.04 ± 0.01 4.7 ± 0.5
YoloBypass 01/07/97 0.40pmMem 2/2 0.0384 ± 0.0040 0.17 ± 0.03 15 ± 0 <0.03 ± 0.01 4.5 ± 0.1
YoloBypass 01107/97 0.45 t~rn Cap 1/2 0.017 ± 0.031 0.12 ± 0.03 16 ± 0 <0.03 ± 0.01 4.8 ± 0.7

.~
Yolo Bypass 01/07/97 0.45 I, tm Cap 2/2 0,015 ± 0.032 < 0.07 ± 0.03 14 ± 0 < 0.03 ± 0.01 4.4 ± 0.2

~ YoloBypass 01/07/97 10kdTan 1/2 0.0065 ± 0.0321 0.13 ± 0.04 14 ± 0 <0.03 ± 0.02 3.8 ± 0.0

~ Y, oloB},pass 01/07/97 10kdTan 2/2 0.0040 ± 0.0020 0.13 ± 0.05 14 ± 0 <0.03 ± 0.01 4.0 ± 0,2



Table A4-1. Concentrations of major cations and trace elements in filtered water samples--Continued

Strontium Terbium Thallium Thorium Thulium
Date Filter Spilt (pglL) (pg/L) {pg/L) (pg/L) (pg/L)Site (mm/dd/yy) replicate ICP-M~ ICP-MS ICP-MS ICP--MS ICP-MS

Sac.R.-Shasta 07/12/96 0,401,LmMem 1/1 52 ± 0 0.0014 ± 0.0002 0.0021 ± 0,0007 -- + -- 0.00076 ± 0.00028
Sac.R.-Shasta 07/12/96 0.401,tmMem 2/2 53 ± 0 0.00097 ± 0.00010 0.0023 ± 0.0006 -- ± -- 0.00~1 ± 0.00003
Sac.R.-Shasta 07/12/96 0.451.un Cap Ill 52 ± 1 0.0011 ± 0.0000 0.0018 ± 0,0003 -- ± -- 0.00051 ± 0.00007
Sac.R.-Shasta 07/12/96 0.451.Lm Cap 2/2 51 ± 0 0.0014 ± 0.0001 0.0024 ± 0,0003 -- ± -- 0.00091 ± 0.00(~7
Sac.R.-.Shasta 07/12/96 10kdTan 113 51 ± 0 0.00072 ± 0.00001 0.0027 ± 0.0003 -- ± -- 0.00029 ± 0.00006
Sac. R.-Shasta 07112/96 10kdTan 2/3 49 ± 0 0.00052 ± 0.00023<0.0014 ± 0.0003 -- ± -- 0.00089 + 0.00012
Sac. R.--Shasta 07112/96 10kdTan 313 -- ± -- -- ±- -- ±- -- ±- -- ±-
Sac.R.-Shasta 09/19/96 0.401,LmMem 1/2 52 ± 0 0.0023 ± 0,0004 <0.005 ± 0.001 <0,003 ± 0.000 0.00097 ± 0.00031
Sac. R.-Shasta 09119/96 0.40 Ixm Mere 2/2 51 1 0.0028 0,0003 <0,005 0,002 <0.003 0.001 0.00083 0.00023
Sac. R.-Shasta 09119/96 0.451,tm Cap 1/2 50 ± 0 0.0014 ± 0.0004 <0.005 ± 0.000 <0.003 ± 0.000 0.00081 ± 0.00029
Sac. R.-.Shasta 09119/96 0.45lxmCap 2/2 51 ± 1 0.00085 ± 0.00007 0.0023 ± 0.0010 <0,003 ± 0.000 0.00066 ± 0.00084
Sac. R.-Shasta 09119/96 10kdTan 1/2 48 ± 1 0.00069 ± 0.00003 <0.002 ± 0.002 <0.003 ± 0.1301 <0.0005 ± 0.0008
Sac. R.-Shasta 09119/96 10kdTan 2/2 46 ± 0 0.00088 ± 0.00026<0.005 ± 0.000 <0,003 ± 0.001 <0.0005 ± 0.0002
Sac. R.-Shasta 11/19/96 0.401,tmMem 1/2 55 ± 0 0.00086 ± 0.00015 <0.005 ± 0.000 -- ± -- 0.00053 ± 0.00016
Sac. R..-Shasta 11119/96 0.401,tmMem 2/2 55 ± 1 <0.0005 ± 0.0004 <0.005 ± 0.003 -- ± -- 0.00053 ± 0.00026
Sac. R.-Shasta 11119/96 0.45 /.t.m Cap 1/2 55 ± 0 0.00083 ± 0.00053 <0.005 ± 0.001 m ± -- <0.0003 ± 0.0003
Sac. R.-Shasta 11119/96 0,451.tm Cap 2/2 56 ± 1 <0.0005 ± 0.0004 <0.005 ± 0.000 -- ± -- <0.0003 ± 0,0000
Sac. R.-Shasta 11/19/96 10kdTan 1/2 49 ± 2 <0.0005 ± 0,0003 <0.005 ± 0.0130 ~ ± -- <0,0003 ± 0.0002
Sac. R.-Shasta 11/19/96 10 kd Tan 2/2 49 ± ! < 0.0005 ± 0.0003 < 0.005 ± 0,001 -- ± -- < 0.0003 ± 0.0000
Sac. R.-Shasta 12/12/96 0,401maMem 1/2 55 ± -- 0.00072 ± 0.00023 <0.004 ± 0,002 ~ ± -- <0.0006 ± 0.0001
Sac. R.-.-Shasta 12/12/96 0.401,tmMem 2/2 56 ± 0 0.00068 ± 0.00011 <0.004 ± 0.000 -- ± -- <0.0006 ± 0.0005
Sac. R.--Shasta 12/12/96 0.451sart Cap 1/2 56 + 0 0.00059 ± 0.00010 <0.004 ± 0.000 -- ± -- 0,00057 ± 0.00010
Sac. R.-Shasta 12/12/96 0.45pmCap 2/2 56 ± 1 0.0013 ± 0.0006 <0,004 ± 0.001 -- ± -- 0,00046 ± 0.00019
Sac.R.-Shasta 12/12/96 10kclTan 1/2 49 ± 0 <0.0003 ± 0.0002 <0.004 ± 0.001 ~ ± ~ <0.0002 ± 0.0000
Sac. R.-Shasta 12/12/96 10 kd Tan 2/2 49 ± 0 < 0.0005 ± 0.0002 < 0,004 ± 0.001 -- ± -- < 0,0006 ± 0.0002
Sac. R.-Shasta 05129/97 0.40l.tmMem 112 53 ± 0 0.0016 ± 0.0003 <0.008 ± 0.0O0 ~ ± ~ 0.00097 ± 0.00022
Sac. R.-Shasta 05/29/97 0.40/amMem 2/2 52 ± 1 0.0013 ± 0.0001 <0.008 ± 0,002 ~ ± -- 0.00047 ± 0.00010
Sae. R.-Shasta 05/29/97 0.45p,mCap 1/2 50 ± 2 0.0013 ¯ 0.0005 <0,008 ± 0.001 -- ± -- 0.00049 ± 0.00018
Sac. R.-Shasta 05/29/97 0.45 p.m Cap 2/2 51 ± 2 0.00085 ± 0.00012 < 0,008 ± 0.001 -- ± -- 0.00087 ± 0.00030
Sac. R..-Shasta 05129/97 10kdTan 1/2 43 ± 2 <0.0007 ± 0.0003 <0,008 ± 0,001 ~ ± -- <0,0004 ± 0.0002
Sac. R.-Shasta 05129/97 10kdTan 2/2 42 ± 1 <0.0007 ± 0.0002 <0.008 ± 0.001 -- ± ~ <0.0004 ± 0.0001
Sac. R.-Keswick 07/11/96 0.40panMem 1/2 43 ± 0 0,00084 ± 0.00014 0.0015 ± 0.0004 -- ± -- 0.00059 ± 0.00021



Table A4-1. Concentrations of major cations and trace elements in filtered water samples-Continued
Strontium Terbium Thallium Thonum Thulium

Date Filter Split (pg/L) (pg/L) (pg/L| {pg/L| |pg/L)Site (mm/dd/yy) repli~te ICP--MS ICP-MS ICP-MS ICP-MS ICP-MS

Sac. R.-Keswick 07111/96 0,40gmMem 2/2 44 ± 0 0.0012 ± 0.0001 0.0019 ± 0.0003 -- ± -- 0.00067 ± 0.00007

Sac, R.-Keswick 07/11/96 0.45p, mCap 1/2 44 ± 1 0.0012 ± 0.0001 0.0018 ± 0.0001 -- + -- 0.00033 ± 0.00006

Sac, R.-Keswick 07111/96 0.451amCap 2/2 44 ± 0 0.0014 ± 0.0001 0.0012 ± 0.0002 -- ± -- 0.00067 ± 0.00003

Sac. R.-Keswick 07/11/96 10kdTan 113 43 ± 2 0.00060 ± 0.00013 0.0016 ± 0.0005 -- ± -- 0.00025 ± 0.00010

Sac.R.-Keswick 07/11/96 10kdTan 2/3 44 ± 1 0.00072 ± 0.00019 0,0018 ± 0.0005 -- ± -- 0.00040 ± 0.00013

Sac.R.--Keswick 07/11/96 10kdTan 3/3 42 ± 1 0.00068 ± 0.00017 0.0024 ± 0.0001 -- ± -- 0.00033 ± 0.00000
Sac. R.-Keswick 09/19/96 0.40p, mMem 1/2 38 ± 0 0.0020 ± 0.0005 <0.005 ± 0.001 <0,003 ± 0.001 0.00056 ± 0.00025

Sac. R.-Keswick 09119/96 0.401~nMem 2/2 39 ± 1 0.00072 ± 0.00026 <0.002 ± 0.000 <0.003 ± 0.001 0.00070 ± 0.00017

Sac. R.-Keswick 09/19/96 0.451unCap 1/2 39 ± 1 0.0018 ± 0.0009 <0.002 ± 0.002 <0.003 ± 0.000 0,00056 ± 0.00028

Sac.R.-Keswick 09/19/96 0.45~rnCap 2/2 38 ± 1 0.0015 ± 0.0004 0.0026 ± 0.0026 <0.003 ± 0.001 <0.0005 ± 0.0003

Sac. R.-Keswick 09/19/96 10kdTan 1/3 32 ± 0 <0,0008 ± 0.0004 <0.005 ± 0.002 <0.003 ± 0.(301 <0.0005 ± 0.0001

Sac. R.-Keswick 09/19/96 10kdTan 2/3 33 ± 0 0.00084 ± 0.00032 <0.005 ± 0,001 <0.003 ± 0.001 <0.0005 ± 0.0001

Sac, R,-Keswick 09/19/96 10kdTan 3/3 33 ± 0 <0.0008 ± 0.0004 <0.005 ± 0.001 <0.003 + 0.001 <0.0005 ± 0.0001
Sac. R.-Keswick 11121/96 0.401amMem 1/2 47 ± 1 0.0022 ± 0.0006 <0.005 ± 0.002 -- ± -- 0.0013 ± 0.0004
Sac. R.-Keswick 11/21/96 0.401amMern 2/2 47 ± 2 0.0027 + 0.0000 <0.005 ± 0.001 -- ± -- 0,0015 ± 0.0001

Sac. R.-Keswick 11121/96 0.45gmCap 1/2 45 ± 2 0.0025 ± 0.0005 <0.005 ± 0,002 -- ± -- 0.00091 ± 0.00007

Sac. R.-Keswick 11/21/96 0.45 gin Cap 2/2 46 ± 2 0.0024 ± 0.0004 <0.005 ± 0.001 -- + -- 0.0014 ± 0.0006

Sac. R.-Keswick 11121/96 10 kd Tan 112 39 ± 1 < 0.0005 ± 0.0005 < 0.005 ± 0.001 -- ± -- < 0.0003 ± 0.0001
Sac. R.-Keswick 11121/96 10kdTan 2/2 39 ± 1 0.00059 ± 0.00016 <0.005 ± 0.001 -- ± -- <0.0003 ± 0,0002
Sac.R.-Keswick 12/11/96 0.40gmMem 1/2 52 ± 0 0.0026 ± 0.0006 <0.004 ± 0.001 -- ± -- 0.00077 ± 0.00047

Sac. R.-Keswick 12/11/96 0.40 I, tm Mem 2/2 52 ± 2 0.0021 ± 0,0011 < 0.004 ± 0.002 _ ± m < 0.0006 ± 0.0002
Sac. R.-Keswick 12/11/96 0.45p, mCap 1/2 51 ± 0 0.0027 ± 0.0002 <0.004 :~ 0.002 -- ± -- 0.00049 ± 0.00022

Sac. R.-Keswick 12/11/96 0.45gmCap 2/2 51 ± 2 0.0029 ± 0.0010 <0.004 ± 0.002 -- ± -- 0.0010 ± 0.0002

Sac.R.-Keswick 12/11/96 10kdTan 1/2 42 ± 1 <0.0005 ± 0.0006 <0.004 ± 0.003 -- ± -- <0.0006 ± 0.0002
Sac. R.-Keswick 12/11/96 10kdTan 2/2 42 ± 0 <0.0005 ± 0.0003 <0.004 ± 0.003 -- ± -- <0.0006 ± 0.000l
Sac. R.-Keswick 01102/97 0.40graMem 1/2 49 ± 1 0.0018 ± 0.0008 <0.004 ± 0.002 -- ± -- 0.00067 ± 0.00033

Sac. R.-Keswick 01102/97 0.40p, mMem 2/2 51 ± 3 0.0020 ± 0.0005 <0.004 ± 0.000 -- ± -- 0.00063 ± 0.00072

Sac. R.-Keswick 01102/97 0.45 pan Cap 112 48 ± 2 0.0041 ± 0.0010 < 0.004 ± 0.002 -- ± -- 0.0012 ± 0.0004

Sac. R.-Keswick 01102/97 0.45gmCap 2/2 50 ± 2 0.0033 ± 0.0006 <0.004 ± 0.002 -- ± -- 0.00083 ± 0.00051

Sac. R.-Keswick 01102/97 10kdTan 113 47 ± 2 0.00064 ± 0.00061 <0.004 ± 0,002 -- ± -- 0.00042 ± 0.00010

Sac.R.-Keswick 01/02/97 10kdTan 2/3 46 ± 2 0.0011 ± 0.0002 <0,004 ± 0.002 -- ± -- 0.00047 ± 0.00039

Sac. R.-Keswick 01102/97 10 kd Tan 313 46 ± 0 0.0010 ± 0.0003 < 0.007 ± 0.001 -- ± -- 0.00077 ± 0.00006
Sac. R.-Keswick 05128/97 0.40panMem 1/2 43 ± 1 0.00097 ± 0.00034 <0.008 ± 0.000 -- ± -- 0.00044 ± 0.00026

Sac. R.-Keswick 05128/97 0.40 pan Mem 2/2 43 ± 0 0.0014 ± 0.0002 < 0.008 ± 0.001 -- ± -- 0,00065 ± 0.00002



Table A4-1. Concentrations of major cations and trace elements in filtered water samples--Continued

Strontium Terbmm Thallium Thorium Thulium
Date Filter Split (pg/L) (pg/L) (pg/L) {pg/L) (pg/L)Site         (mm/dd/w)                  replicate

ICP-MS             tCP-MS              ICP-MS              ICP-MS              ICP-MS

Sac. R.-Keswick 05/28/97 0.45pmCap 1/2 42 ± 1 0.0011 + 0.0002 <0,008 ± 0,001 -- + -- 0.00035 ± 0.00016
Sac. R.-Keswick 05/28/97 0.451amCap 2/2 43 ± 1 0.0012 + 0,0002 <0.008 ± 0.000 -- ± -- 0.00067 ± 0.00041
Sac.R.-Keswick 05/28/97 10kdTan 1/2 37 ± 0 <0.0007 ± 0.0003 <0.008 + 0.001 -- ± -- <0.0004 ± 0.0000
Sac. R.-Keswick 05/28/97 10 kd Tan 2/2 38 ± 1 < 0.0007 ± 0.0002 < 0,008 ± 0.001 -- ± -- < 0.0004 ± 0.0001
Sac. R.-BendBr. 07/II/96 0,401smMem 1/2 49 ± 0 0,00068 ± 0.00023 0.0018 ± 0.0007 -- ± -- <0.0003 ± 0.0003
Sac, R.-BendBr. 07/11/96 0.401amMem 2/2 48 ± 0 0.0011 ± 0.0001 0,0020 ± 0.0010 m ± __ 0.00053 + 0.00012
Sac.R.-BendBr. 07/11/96 0.451unCap 1/2 49 ± 0 0.00060 ± 0.00005 0.0012 ± 0.0000 -- ± m 0.00043 ± 0.00010
Sac.R.-BendBr. 07/11/96 0.451amCap 2/2 49 ± 0 0.00082 ± 0.00000 0.0026 ± 0.0003 ~ ± ~ 0.00038 ± 0,OXI08

Sac. R.-BendBr. 07/11/96 10kdTan 1/3 51 ± 0 0.00018 ± 0.00010 0.0017 ± 0.0001 -- ± -- 0.00054 ± 0.00010
Sac.R.-BendBr. 07/11/96 10kdTan 2/3 46 ± 0 0.00039 ± 0.00016 0.0023 ± 0.0003 -- ± -- <0.0002 ± 0.0001
Sac. R.-BendBr. 07/11/96 10kdTan 3/3 -- ±- -- ±- -- ±- -- ±- ~ ± ~
Sac.R.-BendBr. 09/20/96 0.401~mMem 1/2 45 ± 1 0.0010 ± 0,0008 <0,002 ± 0.0(30 <0.003 ± 0.000 <0.0005 ± 0.0003
Sac.R.-BendBr. 09/20/96 0,401unMem 2/2 44 ± 0 0.00073 ± 0.00019 0.0022 ± 0.0012 <0.0015± 0.0004 <0.0006 ± 0.0003
Sac.R.-BendBr. 09/20D6 0.45gmCap 1/2 44 ± 0 0.0012 ± 0.0012 <0.005 ± 0.001 <0.003 ± 0,001 <0,0005 ± 0.0004
Sac. R.-BendBr. 09/20/96 0.451amCap 2/2 44 ± 0 0.0012 ± 0.0005 <0.0013 ± 0.0012 <0.0015± 0.0004 <0.0006 ± 0.0002

Sac.R.-BendBr. 09/20D6 10kdTan 1/2 37 ± 0 <0.0008 ± 0.0001 <0.005 ± 0.002 <0.003 ± 0.00l <0.0005 ± 0.0000
Sac. R.-BendBr. 09/20/96 10kdTan 2/2 38 ± 0 <0.0008 ± 0.0003 <0.005 ± 0.001 <0.003 ± 0.00l <0.0005 ± 0.0001
Sac. R.-Bend Br. 11/22/96 0.40 ~’n Mere 1/2 67 ± 2 0.0022 ± 0.0002 < 0.005 ± 0.000 -- ± -- 0.00047 ± 0.00003
Sac. R.-BendBr. 11/22/96 0.40pmMem 2/2 64 ± 0 0.0012 ± 0.0000 <0.005 ± 0.001 -- ± -- 0.00077 ± 0.00005
Sac. R.-BendBr. 11/22/96 0.45 p,mCap 1/2 64 ± 1 0.0026 ± 0.0005 <0.005 ± 0,001 -- ± -- 0.00067 ± 0.00024
Sac.R.-BendBr. 11/22/96 0.45p, mCap 2/2 66 ± 1 0.0018 ± 0.0003 <0.005 ± 0.002 m ± -- 0.0011 ± 0.0001
Sac.R.-BendBr. 11/22/96 10kdTan I/2 53 ± I <0.0005 ± 0.0004 <0.005 ± 0.002 -- ± -- <0.0003 ± 0,0002
Sac. R.-Bend Br. 11/22/96 10 kd Tan 2/2 54 ± 2 < 0.0005 ± 0.0003 < 0.005 ± 0.00l -- ± -- < 0.0003 ± 0,0001
Sac. R.-BendBr. 12/12/96 0.401unMem 1/2 59 ± 1 0.0013 ± 0.0004 <0.004 ± 0.002 -- ± -- 0,00075 ± 0.00031
Sac. R.-BendBr. 12/12/96 0.40ktraMem 2/2 61 ± 0 0.0019 ± 0.0OM <0.004 ± 0.001 -- ± -- <0.0006 ± 0.0005
Sac, R.--Bend Br. 12/12/96 0.45 lain Cap 1/2 59 ± 1 0.0020 ± 0.0004 < 0.004 ± 0.001 -- ± -- < 0.0006 ± 0.0001
Sac.R.-BendBr. 12/12/96 0.451amCap 2/2 57 ± I 0.0013 ± 0.0006 <0.004 ± 0,000 -- ± -- 0.00061 ± 0.0(1008
Sac, R.-Bend Br. 12/12/96 10 kd Tan 1/2 50 ± 1 < 0.0005 ± 0.0001 < 0.004 ± 0.001 -- ± -- < 0.0006 ± 0.0003
Sac. R.-Bend Br. 12/12/96 10 kd Tan 2/2 49 ± 0 0.00053 ± 0.00055 < 0.004 ± 0.004 -- ± -- < 0.0006 ± 0.0001
Sac.R.-BendBr. 01/03/97 0.40tamMem 1/2 63 ± 2 0.0031 ± 0.0005 <0,004 ± 0.002 -- ± -- 0.0012 ± 0.000l
Sac, R.-Bend Br. 01103/97 0.40 lain Mem 2/2 62 ± 3 0.0024 ± 0.0008 < 0.004 ± 0.004 -- ± -- 0.00068 ± 0.00008
Sac. R.-BendBr. 01/03/97 0.45p-reCap 1/2 60 ± 3 0,0030 ± 0.0000 <0.004 ± 0.004 q + -- 0.0010 ± 0.0003
Sac. R.-Bend Br. 01/03/97 0.45 pan Cap 2/2 62 ± 2 0.0021 ± 0.0002 < 0.1304 ± 0.002 -- ± -- 0.00087 ± 0.00044



Table A4-1. Concentrations of major cations and trace elements in filtered water samples--Continued

Strontium Terbium Thallium Thorium Thulium
D~e filter S~lit (pg/L) (pg/L) (pg/L) (pg/L| (pg/L)Site         (mm/dcLfyy)                 replic=te

ICP-MS            ~P-MS             ICP-MS             ICP-MS             ICP--MS

Sac. R.-BendBr. 01/03/97 10kdTan I/2 55 + 2 0.00064 ± 0.00027 <0.004 ± 0.003 -- ± -- 0.00026 ± 0.001308
Sac, R.-BendBr. 01/03/97 10kdTan 2/2 55 ± 2 0.00049 ± 0.00018 <0.004 ± 0.002 -- ± -- 0.00031 ± 0.00005
Sac. R.-Bend Br. 05/30/97 0.40 pan Mere 1/2 51 + 0 0.00083 ± 0.00010 < 0.008 ± 0.001 -- ± -- 0.00052 ± 0.00020
Sac. R,-Bend Br. 05130/97 0.40 pan Mere 2/2 51 ± 1 0.00092 ± 0.00019 < 0.008 ± 0.000 -- ± -- < 0.0004 ± 0.0003
Sac. R.-BendBr. 05130/97 0.45pmCap 1/2 50 ± 0 0.0013 ± 0,0005 <0.008 ± 0.001 -- ± -- 0.00069 ± 0.00027
Sac. R.-BendBr. 05/30/97 0.45p, mCap 2/2 49 ± 1 0.00095 ± 0,00018 <0.008 ± 0.001 -- ± -- <0.0004 ± 0.0001

Sac. R.-Bend Br. 05/30/97 10 kd Tan 1/2 44 ± 1 < 0.0007 ± 0.0002 < 0.008 ± 0.001 -- ± -- < 0.0004 ± 0.0003
Sac, R,-Bend Br. 05/30/97 10 kd Tan 2/2 44 ± 1 < 0.0007 ± 0.0003 < 0.008 ± 0.001 -- ± -- < 0.0004 ± 0.0003
Sac. R.-Colusa 07/16/96 0.40 ima Mere I/2 59 ± 1 0.00071 ± 0.00007 0.0015 ± 0.0001 -- ± -- < 0.0003 ± 0.0000
Sac. R.-Colusa 07/16/96 0.40pmMem 2/2 60 ± 0 0.00052 ± 0,00008 0.0024 ± 0.0001 -- ± -- 0.00033 ± 0.00012
Sac. R.-Colusa 07/16/96 0.45pmCap 1/1 55 ± 1 0.00070 ± 0,00023 0.0016 ± 0.0014 -- ± -- 0,00068 ± 0.00003
Sac.R.-Colusa 07/16/96 10kdTan 1/2 -- ± -- -- ± -- -- ± -- -- ± -- -- ± --
Sac. R.-Colusa 07116196 10kdTan 2/2 -- ±- -- ±- -- ±- ~ ±- -- ± --
Sac.R.-Colusa 09/25/96 0.40~tmMem 112 60 ± 1 <0.0008 ± 0,0004 <0.005 ± 0,001 <0.003 ± 0.000 <0.0005 ± 0.0003
Sac.R.-Colusa 09/25/96 0.40timMem 2/2 59 ± 1 <0.0008 ± 0,0006 <0.005 ± 0.001 <0.003 ± 0.001 <0.0005 ± 0.0002
Sac. R.--Colusa 09/25/96 0.45 pan Cap 112 59 ± 1 < 0.0008 ± 0,0002 < 0,005 ± 0.000 < 0.003 ± 0.001 < 0.0005 ± 0.0002
Sac. R.-Colusa 09/25/96 0.45 ILLm Cap 2/2 61 ± 0 0.00050 ± 0.00012 0,0025 ± 0.0003 < 0.0015 ± 0.0018 < 0.0006 ± 0.0003
Sac. R.-Colusa 09/25/96 10 kd Tan 1/2 55 ± 1 < 0.0008 ± 0.0003 < 0.005 ± 0.1301 < 0.003 ± 0.002 < 0.0005 ± 0.0003
Sac. R.--Colusa 09/25/96 10 kd Tan 2/2 55 ± 0 < 0.0008 ± 0.0002 < 0.005 ± 0.001 < 0.003 ± 0.001 < 0.0005 ± 0.0003
Sac. R.-Colusa 11/13/96 0.40gmMern 1/2 76 ± 0 0.00060 ± 0.00050 <0.005 ± 0.002 -- ± -- <0.0003 ± 0,0001
Sac. R.-Colusa 11113/96 0.40p,mMern 2/2 75 ± 0 0.00075 ± 0.00027 <0.005 ± 0.1301 -- ± -- <0.0003 ± 0.0002
Sac. R.-Colusa 11/13/96 0.45pmCap 1/2 75 ± I 0.00057 ± 0.00035 <0.005 ± 0.001 -- ± -- <0.0003 ± 0.0000
Sac. R.--Colusa 11113/96 0.45gmCap 2/2 74 ± 1 <0.0005 ± 0.0001 <0.005 ± 0.000 -- ± -- <0.0003 ± 0.0001
Sac. R.-Colusa 11/13/96 10kdTan 1/2 68 ± 1 <0.0005 ± 0.0002 <0.005 ± 0.000 -- ± -- <0.0003 ± 0.0002
Sac. R.-Colusa 11113/96 10 kd Tan 2/2 70 ± 1 < 0.0005 ± 0.0001 < 0.005 ± 0.000 -- ± -- < 0.0003 ± 0.0002
Sac. R.-Colusa 12/16/96 0.40gmMem 1/2 86 ± 1 0.0013 ± 0.0002 <0.004 ± 0.006 -- ± -- 0.00078 ± 0.00023
Sac. R.--Colusa 12/16/96 0.40gmMera 2/2 88 ± 0 0.0011 ± 0.0003 <0.004 ± 0.001 -- ± -- <0.0006 ± 0.0003
Sac.R.-Colusa 12/16/96 0,45gmCap 1/2 84 ± 1 0.0013 ± 0,0001 <0.004 ± 0.001 -- ± -- 0.00047 ± 0.00012
Sac. R.--Colusa 12/16/96 0,45p, mCap 2/2 87 ± 3 <0.0005 ± 0,0000 <0.004 ± 0.001 -- ± -- <0.0006 ± 0.0002
Sac. R.-Colusa 12/16/96 10kdTan 1/2 73 ± 0 <0.0003 ± 0.0002 <0.004 ± 0.000 -- ± -- <0,0002 ± 0.0000
Sac. R,-Colusa 12/16/96 10kdTan 2/2 73 ± 0 <0.0005 ± 0.0003 <0.004 + 0.001 -- ± -- <0.0006 ± 0.0003
Sac.R.-Colusa 01/04/97 0.40gmMem 1/2 83 ± 1 0.0019 ± 0.0008 <0.004 ± 0.002 -- ± -- 0.00044 ± 0.00034
Sac. R.-Colusa 01104/97 0.40 pm Mere 2/2 83 ± 2 0.0020 ± 0.0005 < 0.004 ± 0.003 -- ±      -- 0.00067 ± 0.00010



Table A4-1. Concentrations of major cations and trace elements in filtered water samples--Continued

Strontium Terbium Thallium Thorium Thulium’
Date Filth’ Split (pg/L) {pg/L) (pg/L) (pg/L) (pg/L)Site         (mm/dd/w)                  replicate

ICP-MS            ICP--MS             ICP-MS             ICP--MS             ICP-MS

Sac.R.-CoIusa 01104197 0.45pmCap 1/2 86 ± 4 0.0027 ± 0.0007 <0.004 ± 0.001 -- ± -- 0.0012 ± 0.0004
Sac. R.-Colusa 01/04D7 0.45/am Cap 2/2 88 ± 4 0.0027 ± 0.0002 < 0.004 ± 0.001 -- ± -- 0.0010 ± 0.0004
Sac. R.-Colusa 01104/97 10kdTan 1/2 80 ± 3 0.00058 ± 0.00012<0.004 ± 0.002 -- ± -- 0.1)0035 ± 0.00015
Sac. R.-Colusa 01/04/97 10kdTan 2/2 81 ± 0 0.0011 ± 0.0002 <0.004 ± 0.001 w ± w 0.00053 ± 0.00014
Sac. R.-Colusa 06/03/97 0.40 prn Mem 1/2 64 ± 1 0.00079 ± 0.00020< 0.008 ± 0.000 -- ± ~ 0.00040 ± 0.00023
Sac. R.-Colusa 06/03/97 0,401J.tnMem 2/2 64 ± 1 0.0010 ± 0.00)4 <0.008 ± 0.000 ~ ± ~ 0.00044 ± 0.00003
Sac.R.-Colusa 06/03/97 0.45pmCap 1/2 64 ± 1 0.00079 ± 0.00019 <0,008 ± 0.000 -- ± ~ <0.0004 ± 0.0000
Sac.R.-Colusa 06/03/97 0.45lamCap 2/2 64 ± 2 <0.0007 ± 0.0002 <0.008 ± 0.001 -- ± ~ <0.0004 ± 0.0002
Sac.R.-Colusa 06/03/97 10kdTan 1/2 60 ± 0 <0.0007 ± 0.0001 <0.008 ± 0.000 -- ± -- <0.0004 ± 0.0003
Sac. R.--Colusa 06/03/97 10 kd Tan 2/2 60 ± 2 < 0.0007 ± 0.0005 < 0.008 ± 0.001 -- ± -- < 0.0004 ± 0.0002
Sac. R.-Verona 07118/96 0.40panMem 1/2 61 ± 0 0.00033 ± 0.00008 0.0035 ± 0.0016 -- ± -- 0.00031 ± 0.00021
Sac.R.-Verona 07/18/96 0.40pznM~m 2/2 63 ± 2 0.00097 ± 0.00)04 0.0018 ± 0.0004 -- ± -- 0.00057 ± 0.00007
Sac.R.-Verona 07/18/96 0.45pznCap l/2 64 ± 0 0.00069 ± 0.00005 0.0012 ± 0.0003 -- ± -- <0.0002 ± 0.000l
Sac. R.-Verona 07118/96 0,45pzaCap 2/2 61 ± 0 0.00073 + 0.00014 0.0021 ± 0.0006 -- ± -- 0.00039 ± 0.00011
Sac, R.-Verona 07/18/96 10kdTan 1/3 59 ± 0 0.00026 ± 0.00006 0.0014 ± 0.0008 -- ± -- <0.0003 ± 0.0001
Sac. R.-Verona 07/18D6 10 kd Tan 2/3 60 ± 0 < 0.0002 ± 0.0001 0.0014 ± 0.0003 -- + -- < 0.0002 ± 0.0001
Sac. R.-Verona 07118/96 10kdTan 3/3 -- ± -- -- ± w -- ± -- ~ ±- -- ± --
Sac.R.-Verona 09/26/96 0.40~tmMem 1/2 82 ± 0 0,00039 ± 0.00038 0.0023 ± 0.0014 <0.0015 ± 0.0006 0.00063 ± 0.00008
Sac.R.-Verona 09/26/96 0.40btmMem 2/2 81 ± 0 0.00059 ± ± 0.0009 ± ±0.OO044 <0.0013 <0.0015 0.0006 <0.0006 0.0003
Sac.R.-Verona 09/26/96 0.45pmCap 1/2 82 ± 0 0.00081 ± 0.00039 0.0017 ± 0.0017 0.0016 ± 0.0004 <0.0006 ± 0.0005
Sac. R.-Verona 09/26/96 0.45p_mCap 2/2 82 ± 0 0.00054 ± 0.00036<0.0013 ± 0.0012 <0.0015 ± 0.0011 <0.0006 ± 0.0002
Sac. R.-Verona 09/26/96 10 kd Tan 1/2 75 ± 1 < 0.0008 ± 0.0004 < 0.005 ± 0.000 < 0.003 ± 0.1301 < 0.0005 ± 0.0002
Sac. R.--Verona 09/26/96 10 kd Tan 2/2 75 ± 1 < 0.0008 ± 0.0005 < 0.005 ± 0.001 < 0.003 ± 0.001 < 0.0005 ± 0.0001
Sac.R.-Verona 11/14/96 0.40panMem 1/1 ~ ± -- ~ ± ~ -- ± -- -- ±- -- ± --
Sac.R.-Verona 11/14/96 0.45pmaCap 1/2 86 ± 2 0.0014 ± 0.0003 <0.005 ± 0.000 ~ ± ~ 0.00053 ± 0.00003
Sac.R.-Verona 11/14/96 0.45lamCap 2/2 87 ± 2 0.0015 ± 0.0007 <0.005 ± 0.001 ~ ± ~ <0.0003 ± 0.0001
Sac. R.-Verona 11/14/96 10kdTan 1/1 -- ± -- -- ±- -- ± -- -- ±- -- ± ~
Sac. R.-Verona 12/18/96 0.40p.mMem 1/2 72 ± 0 0.0014 ± 0.0003 <0.004 ± 0.001 -- ± -- 0.00036 ± 0.00012
Sac. R.-Verona 12/18/96 0.40pmMem 2/2 73 ± 2 0.00093 ± 0.00040<0.004 ± 0.002 -- ± -- <0.0006 ± 0.0004
Sac. R.-Verona 12/18/96 0.45BmCap 1/2 71 ± 1 0.0018 ± 0.0004 <0.004 ± 0.004 -- ± -- <0.0006 ± 0.0003
Sac.R.-Verorta 12/18/96 0.45pmCap 2/2 71 ± 1 0.0013 ± 0.0001 <0.004 ± 0.000 -- ± w 0.00058 ± 0.00026
Sac.R.-Vexona 12/18/96 10kdTan 1/2 67 ± 2 <0.0005 ± 0.0002 <0.004 ± 0.002 ~ ± ~ <0.0006 ± 0.0001
Sac.R.-Verona 12/18D6 10kdTan 2/2 68 ± 1 <0.0005 ± 0.0003 <0.004 ± 0.001 -- ± -- <0.0006 ± 0.0003



Table A4-1. Concentrations of major cations and trace elements in filtered water samples--Continued

Strontium Terbium l"h=Irmrn Thorium Thulium
Dute Filter Split (pg/L) (pg/L) (pg/L) (pg/L} (pg/L)Sito (mmldd/yy) ref=licat~ ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS

Sac. R.-Verona 06/04/97 0.40pznM~m 1/2 84 ± 1 0.0010 ± 0.0005 <0.008 ± 0.000 -- ± -- <0.0004 ± 0.0000
Sac. R.-Verona 06/04/97 0.40 ~ M¢rn 2/2 83 ± 2 < 0.0007 ± 0.0002 < 0.008 ± 0.001 -- ± -- < 0.0004 ±
Sac. R.-Verona 06/04/97 0.45ktmCap 1/2 81 ± 2 0.00075 ± 0.00025 <0.008 + 0.003 -- ± -- <0.0004 ± 0.0002
Sac. R.-Verona 06/04/97 0.45pmCap 2/2 83 ± 2 <0.0007 ± 0.0004 <0.008 ± 0.000 ~ ± -- 0.00055 ± 0.00019
Sac. R.-Verona 06/04/97 10 kd Tan 1/2 70 ± 5 < 0.0007 + 0.0003 < 0.008 ± 0.001 ~ ± -- 0.00067 ± 0.00007
Sac. R.-Verona 06/04/97 10 kd Tan 2/2 72 ± 3 < 0.0007 + 0.0004 < 0.008 ± 0.001 -- ± -- < 0.0004 ± 0.0002
Sac. R.-Freeport 07/17/96 0.40pxnM~m 1/2 57 ± 0 0.00032 ± 0.00002 0.00097 ± 0.00373 -- ± -- <0.0003 ± 0.0000
Sac. R.-Freeport 07/17/96 0.40~mMgm 2/2 57 ± 0 0.00048 + 0.00017 <0.0009 + 0.0001 -- ± -- <0.0003 ± 0.0001
Sac. R.-Freeport 07/17/96 0.45/lmCap I/2 62 ± 0 0.00095 ± 0.00015 0.0028 + 0.0000 -- ± -- 0.0011 ± 0.0002
Sac.R.-Frt~port 07/17/96 0.45txmCap 2/2 59 ± 0 0.00068 ± 0.00003 0.0020 ± 0.0003 -- ± -- 0.00041 ± 0.00003
Sac. R.-Fro~port 07/17/96 10kdTan 1/3 51 ± 0 0.00025 ± 0.00016 0.0015 ± 0.0001 -- ± -- <0.0002 ± 0.0001
Sac. R.-Freeport 07/17/96 10kdTan 2/3 63 ± 2 0.00026 + 0.00004 0.0016 ± 0.0004 -- ± -- 0.00023 ± 0.00016
Sac.R.-Fre~port 07/17/96 10kdTan 3/3 -- +- -- ±- -- ±- -- + ~ ~

~ Sac. R.-Freeport 09/24/96 0.40 ~ Mere 1/2 83 + 1 < 0.0008 ± 0.0004 < 0.005 + 0.001 < 0.003 + 0.000 < 0.0005 ± 0.0001

I sac. R.-Fre~port 09/24/96 0.40 tim M~a 2/2 83 ± 3 < 0.0008 ± 0.0003 < 0.005 ± 0.001 < 0.003 ± 0.001 < 0.0005 ±
..~ Sac. R.-Freeport 09/24/96 0.45 ktm Cap 1/2 86 + 2 0.00071 + 0.00050 < 0.002 ± 0.000 < 0.003 ± 0.002 < 0.0005 ± 0.0003

~
Sac. R.-Freeport 09/24/96 0.451£mCap 2/2 83 ± 0 0.0012 ± 0.0006 <0.005 ~= 0.002 <0.003 ± 0.000 <0.0005 ± 0.0001
Sac. R.-Freeport 09/24/96 10 kd Tan 1/2 72 ± 0 < 0.0004 ± 0.0001 < 0.0013 + 0.0010 < 0.0015 ± 0,0006 < 0.0006 + 0.0001

�.0 Sac, R.-Freeport 09/24/96 10kdTan 2/2 73 ± 4 <0.0005 ± 0.0001 <0.002 ± 0.001 <0.003 ± 0.000 <0.0005 ± 0.0002
O1 Sac. R.-Fre~port 11/12/96 0.40p.mMgm 1/2 73 ± 1 0.00060 + 0.00059 <0.005 ± 0.000 -- ± -- <0.0003 ± 0.0002

I~ Sac. R.-Fre~port 11/12/96 0.40pxnMCm 2/2 74 ± 1 0.00062 ± 0.00645 <0.005 + 0.001 -- ± -- <0.0003 ± 0.0003
Sac. R.-Fre~port 11/12/96 0.45pmCap 1/2 73 ± 2 0.00054 ± 0.00045 <0.005 + 0.000 -- ± -- <0.0003 ± 0.0001

~’                  Sac.R.-Frecport 11/12/96 0.45gmCap 2/2 73 ± 1 <0.0005 ± 0.0003 <0.005 ± 0.001 -- ± -- 0.00066 ± 0.00014
Sac.R.-Frecport 11/12/96 10kdTan 1/2 62 ± 1 <0.0005 ± 0.0002 <0.005 ± 0.000 -- ± -- <0.0003 ± 0.0002
Sac.R.-Fr~port 11/12/96 10kdTan 2/2 62 ± I <0.0005 ± 0.0001 <0.005 ± 0.003 -- ± -- <0.0003 ± 0.0031
Sac. R.-Frecport 12/17/96 0.40t~mM¢m 1/2 61 ± 1 0.0014 ± 0.0005 <0.004 ± 0.002 -- ± -- <0.0006 ± 0.0004
Sac. R.--Freeport 12/17/96 0.401~mMom 2/2 63 ± 1 0.0015 ± 0.0009 <0.004 ± 0.002 -- ± -- <0.0006 ± 0.0004
Sac. R.-Frecport 12/17/96 0.45 ~rn Cap 1/2 62 + 2 0.0021 ± 0.0007 < 0.004 + 0.001 -- ± -- < 0.0006 ± 0.0006
Sac.R.-Fre.cport 12/17/96 0.45pmCap 2/2 62 + 1 0.0021 ± 0.0004 <0.004 ± 0.003 -- ± -- 0.00090 ± 0.00035
Sac.R.-Freeport 12/17/96 10kdTan 1/2 57 + 2 0.00086 ± 0.00042 <0.004 ± 0.002 -- ± -- <0.0006 + 0.0002
Sac. R.-Fre~port 12/1~/96 10kdTan 2/2 58 ± 2 <0.0005 ± 0.0003 <0.004 ± 0.003 -- ± -- <0.0006 + 0.0005

.~, Sac. R.-Freeport 01/06/97 0.401~mMCm 1/2 32 ± 1 0.0031 ± 0.0002 <0.004 ± 0.002 -- ± -- 0.0015 ± 0.0001
¯ ~ Sac.R.-Freeport 01/06/97 0.40panMgm 2/2 33 ± 0 0.0031 ± 0.0007 <0.004 ± 0.003 -- ± -- 0.0014 ± 0.0003

R’



Table A4-1. Concentrations of major cations and trace elements in filtered water samples-Continued

Strontium Terbium Thallium Thorium Thulium
Date Filter Split (pg/L) (pg/L) (pg/L) (pg/L) (pg/L)Site (mm/dd/yy) replicate

ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS

Sac. R.-Fr~port 01106/97 0.45p, mCap 112 32 ± l 0.0036 ± 0.0018 <0.004 ± 0.002 -- ± -- 0.0016 ± 0.0001
Sac. R.-Freeport 01/06/97 0.45lxmCap 2/2 34 ± 2 0.0031 ± 0,0002 <0.004 ± 0,003 -- ± -- 0.0018 ± 0.0002
Sac. R.-_Freeport 01/06D7 10 kd Tan 1/2 27 ± 2 0.00094 ± 0.00017 < 0,004 ± 0,002 -- ± -- 0.00038 ± 0.00024
Sac. R.-Freeport 01/06/97 10kdTan 2/2 26 ± 1 0.00073 ± 0.00011 <0.004 ± 0.003 -- ± -- 0.00054 ± 0.00027
Sac. R.-Freeport 06/05/97 0.40 gm Mem 1/2 70 ± 2 < 0.0007 ± 0.0003 < 0.008 ± 0.000 -- ± -- < 0.0004 ± 0.0000
Sac. R.-Freeport 06/05/97 0.40 Iam Mere 2/2 72 ± 0 < 0.0007 ± 0.0004 < 0.008 ± 0.000 -- ± -- < 0.0004 ± 0.0001
Sac. R.-Freeport 06/05/97 0.45 !,tm Cap 1/2 72 ± 2 <0,0007 ± 0.0001 <0.008 ± 0.001 -- ± -- 0.00042 ± 0.00018
Sac. R.-Freeport 06/05D7 0.45 tam Cap 2/2 71 ± 0 0.00080 ± 0.00034< 0.008 ± 0.001 -- ± -- < 0.0004 ± 0.0002
Sac. R.-Freeport 06/05/97 10 kd Tan 1/2 58 ± 3 < 0.0007 ± 0.0001 < 0.008 ± 0.000 -- ± -- < 0.0004 ± 0.0001
Sac. R.-Freeport 06/05/97 10 kd Tan 2/2 59 ± 2 < 0.0007 ± 0.0005 < 0.008 ± 0.000 -- ± -- < 0.0004 ± 0.0002
Sac. R.-Freeport, dup 06/05/97 0.40 pan Mem 1/2 78 ± 0 0.00064 ± 0,00034 < 0.004 ± 0.1301 -- ± -- < 0.0004 ± 0.0003
Sac. R.-Freeport, dup 06/05/97 0.40 grn Mem 2/2 76 ± 3 0.00085 ± 0.00043 < 0.004 ± 0,001 -- ± -- 0.0OM0 ± 0.00030
Sac. R.-Freeport, dup 06/05/97 0.45 gm Cap 1/2 78 + 1 0.00062 ± 0.00042 < 0.004 ± 0.001 -- ± -- < 0.0OM ± 0.0001
Sac. R.-Freeport, dup 06/05/97 0.45 p.m Cap 2/2 78 ± 4 < 0.0004 ± 0.0005 < 0.004 ± 0.002 -- ± -- 0.00049 ± 0,00013
Sac.R.-Freeport, dup 06/05/97 10kdTan 1/2 63 ± 2 <0.0004 ± 0.0002 <0.004 ± 0.001 -- ± -- <0.0004 ± 0.0004
Sac, R.-Freeport, dup 06/05/97 10 kd Tan 2/2 62 ± 2 < 0.0004 ± 0.0004 < 0.004 ± 0.001 -- ± -- < 0.0004 ± 0.0001
FlatCr. 12/11/96 0.40panMem 1/2 7.9 ± 0.0 0.0076 ± 0.0011 <0.004 ± 0,001 -- ± -- 0.0036 ± 0.0004
FlatCr. 12/11/96 0.40p, mMem 2/2 8,0 ± 0.0 0.0077 ± 0.0008 <0.004 ± 0.001 -- ± -- 0.0031 ± 0.0002
FlatCr. 12/11/96 0.45panCap 1/2 7.9 ± 0.1 0.0055 ± 0,0003 <0.004 ± 0.001 -- ± ~ 0.0027 ± 0.0013
FlatCr. 12/11/96 0.451amCap 2/2 7.8 ± 0.1 0,0052 ± 0.0009 <0.004 ± 0.001 -- ± -- 0.0027 ± 0.0001
FlatCr. 12/11/96 10kdTan 1/2 6.4 ± 0.1 0.0033 ± 0,0006 <0.004 ± 0.002 -- ± -- 0.0019 ± 0.0004
FlatCr. 12/11/96 10kdTan 2/2 6.7 ± 0.0 0.0031 ± 0.0003 <0.004 ± 0.001 -- ± -- 0.13020 ±
FlatCr. 05/29D7 0.401amMem 1/2 31 ± 0 0.0045 ± 0.0003 0.0051 ± 0.0006 -- ± -- 0.0028 ± 0,0001
FlatCr. 05/29/97 0.40panMem 2/2 31 ± 1 0.0045 ± 0.0007 0.0052 ± 0.0012 -- ± -- 0.0031 ± 0.0002
FlatCr. 05/29/97 0.45mmCap 1/2 32 ± 2 0.0039 ± 0.0004 0.0045 ± 0.0016 -- ± -- 0.0021 ± 0.0001
FlatCr. 05/29D7 0.45 p.rn Cap 2/2 30 ± 1 0.0031 ± 0.0001 0.0072 ± 0.0010 -- ± -- 0.0024 ± 0.0001
FlatCr. 05/29/97 10kdTan 1/2 26 ± 1 0.00083 ± 0.00012<0.004 ± 0.000 -- ± ~ 0.00089 ± 0.00018
FlatCr. 05/29/97 10kdTan 2/2 27 ± 1 0.0013 ± 0.0005 0.0045 ± 0.0007 -- ± -- 0.00070 ± 0.00010
SpfingCr.-Weir 12/11/96 0.401amMem 1/2 13 ± 0 0.36 ± 0.00 0.039 ± 0,000 -- ± -- 0.12 ± 0.01
SpfingCr.-Weir 12/11/96 0.40panMem 2/2 13 ± 0 0.38 ± 0.00 0.042 ± 0.000 -- ± -- 0.13 ± 0.01
SpringCr.-Weir 12/11D6 0.45~amCap 1/2 14 ± 0 0.36 ± 0.01 0.040 ± 0.005 -- ± -- 0.12 ± 0.01
SpringCr.-Weir 12/11/96 0.45panCap 2/2 13 ± 0 0.37 ± 0.00 0.038 ± 0.001 -- ± ~ 0.11 ± 0,00
SpringCr.-Weir 12/11D6 10kdTan 1/2 13 ± 0 0.38 ± 0.00 0.034 ± 0.001 -- ± -- 0.12 ± 0.01



Table A4-1, Concentrations of major cations and trace elements in filtered water samples--Continued

Strontium Ted)ium Th=llium Thorium Thulium
Date Filter Split (polL) (polL) {polL) (polL} (polL)Site        (mm/dd/w)                replicate       ICP-MS            ICP-MS             ICP-MS             ICP-MS             ICP-MS

SpringCr.-Weir 12/11196 10kdTan 2/2 13 ± 0 0.37 ± 0.02 0.033 ± 0.005 -- ± -- 0.12 ± 0.0l
SpringCr.-Weir 05/28/97 0.40p, mMem 1/2 53 ± 2 0.63 ± 0.03 0.47 ± 0.00 -- ± -- 0.20 ± 0.00
Spring Cr.-Weir 05/28/97 0.401amMem 2/2 53 ± 2 0.62 ± 0.00 0.47 ± 0.03 -- ± -- 0,20 ± 0.00
SpringCr.-Weir 05/28/97 0.45tmnCap 1/2 51 ± 3 0.62 ± 0.05 0.46 ± 0.01 -- ± -- 0.20 ± 0.00
Spring Cr.-Weir 05/28/97 0.45 pmCap 2/2 53 ± 0 0.60 ± 0.00 0.48 ± 0.01 -- ± -- 0,20 ± 0.00
Spring Cr.-Weir 05/28/97 10kdTan 1/2 50 + 2 0.60 ± 0.00 0.45 ± 0.00 -- ± -- 0.20 ± 0.00
Spdng Cr.~Weir 05/28/97 10kdTan 2/2 49 ± 3 0.59 ± 0.00 0.45 ± 0.02 -- ± -- 0.20 ± 0.01
SpringCr.-Road 01/02/97 0.40pmMem 1/2 15 ± 1 0.27 + 0.00 0.15 ± 0.00 -- ± -- 0.086 ± 0.006
SpringCr.-Road 01/02/97 0.40pmMem 2/2 15 ± 0 0.25 ± 0.00 0.15 ± 0.00 -- ± -- 0,087 ± 0.000
SpringCr.-Road 01/02/97 0.45 p_rn Cap 1/2 15 ± 1 0.27 ± 0.00 0.15 ± 0.01 -- ± -- 0.084 ± 0.008
SpringCr.-Road 01/02/97 0.45pmCap 2/2 15 ± 1 0.28 ± 0.00 0.14 ± 0.00 -- ± -- 0.084 ± 0.010
SpringCr.-Road 01/02/97 10kdTan 1/2 15 ± 1 0.24 ± 0.00 0.13 ± 0.01 -- ± -- 0.079 ± 0.004
SpringCr.-Road 01/02/97 10kdTan 2/2 14 ± 1 0.23 ± 0.00 0.13 ± 0.00 -- ± -- 0,082 ± 0.004
Whiskeytown 12/11/96 0.40pmMem 1/2 23 ± 0 0.00089 ± 0.00012 <0.004 ± 0.001 -- ± -- 0.00059 ± 0.00019
Whiskeytown 12/11/96 0.40 [am Mere 2/2 22 ± 0 0.00085 ± 0.00022< 0,004 ± 0.001 -- ± -- 0.00050 ± 0.000!,3
Whiskeytown 12/11/96 0.45grnCap 1/2 23 ± 0 0.00085 ± 0.00031 <0,004 ± 0,001 ~ ± -- 0.00057 ± 0.00017
Whiskeytown 12/11/96 0.45grnCap 2/2 23 ± 0 0.0016 ± 0.0006 <0,004 ± 0,001 ~ ± ~ <0.0006 ± 0.0001
Whiskeytown 12/11/96 10kdTan 1/2 21 ± 0 0.00067 ± 0.00025 <0.004 ± 0.001 -- ± -- <0.0002 ± 0.0001
Whiskeytown 12/11/96 10kdTan 2/2 21 ± 1 <0.0005 ± 0.0006 <0,004 ± 0,002 -- ± -- <0.0006 ± 0.0001
Whiskeytown 05/29/97 0.401amMem 1/2 22 ± 1 0.00074 ± 0.00034<0.004 ± 0.001 -- ± -- 0.00054 ± 000027
Whiskeytown 05/29/97 0.40gmMem 2/2 22 ± 2 0.0011 ± 0.0003 <0.004 ± 0.001 -- ± -- <0.0004 ± 0.0002
Whiskeytown 05/29/97 0,451ain Cap 1/2 22 ± 1 0.00093 ± 0.00049 <0.004 ± 0.002 -- ± -- 0.00071 ± 0,00044
Whiskeytown 05/29/97 0.45pmCap 2/2 22 ± 1 0.0012 ± 0.0002 <0.004 ± 0.00l -- ± -- <0.0004 ± 0.0001
Whiskeytown 05/29/97 10 kd Tan 1/2 19 ± 1 < 0.0004 ± 0.0003 < 0,004 ± 0.001 -- ± -- < 0.0004 ± 0.0003
Whiskeytown 05/29/97 10kdTan 2/2 19 ± 0 <0.0004 ± 0.0004 <0.004 ± 0.001 -- ± -- <0.0004 ± 0.0002
Spring Cr. arm 07/12/96 0.40 p,m Mera 1/2 20 ± 0 0.00084 ± 0.00005< 0.0009 ± 0.0003 -- ± -- 0.00040 ± 0.00008
Spring Cr. arm 07/12/96 0.40 psn Mere 2/2 20 ± 0 0,00075 ± 0.00012< 0.0009 ± 0.0000 ~ ± -- 0,00054 ± 0.00010
SpringCr. arm 07/12/96 0.45gmCap 1/2 20 ± 0 0.00065 ± 0.00018<0.0014 ± 0.0024 -- ± -- <0.0003 ± 0.0002
Spring Cr. arm 07112/96 0.45 pm Cap 2/2 21 ± 1 0.0012 ± 0.0001 < 0.0014 ± 0.0000 -- ± -- 0.00072 ± 0.00023
Spring Cr. arm 07/12/96 10 kd Tan 1/3 19 ± 0 0.00072 ± 0.00014< 0.0014 ± 0.0007 -- ± -- < 0.0003 ± 0.0001
Spring Cr. arm 07/12/96 I0 kd Tan 2/3 20 ± 0 0.00042 ± 0.00006< 0.0009 ± 0.0004 -- ± -- < 0.0003 ± 0.0000
Spring Cr. arm 07/12/96 10kdTan 3/3 -- ± -- -- ± -- -- ± ~ -- ± ~ -- ± ~
SpringCr. arm 09/18/96 0.40graMem 1/2 19 ± 0 0.0016 ± 0.0001 <0,005 ± 0.001 <0.003 ± 0.002 <0.0005 ± 0.0000
SpringCr. arm 09/18/96 0.40pa-nMem 2/2 19 ± 0 0.0017 ± 0.0005 <0.005 ± 0.001 <0.003 ± 0,001 0.0011 ± 0.0002



Table A4-1. Concentrations of major cations and trace elements in filtered water samples--Continued

Strontium Terbium Thallium Thorium Thulium
O~te RIt~r Split (polL) (polL) (polL) (polL) (polL)Site         {mmlddlyy}                 replicate

ICP-MS            ICP-MS             ICPAMS             ICP-MS             ICP-MS
SgdngCr. arm 09/18D6 0.451gnCap 1/2 19 ± 0 0.0014 ± 0.0002 <0.005 ± 0.001 <0.003 ± 0.00l <0.0005 ± 0.0001
SpringCr. arm 09/18/96 0.45~nCap 2/2 19 ± 0 0.0021 ± 0.0003 <0.005 ± 0.001 <0.003 ± 0.00t <0.0005 + 0.0003
SpringCr. arm 09/18/96 10kdTan I/2 17 + 0 <0.0008 ± 0.0002 <0,005 + 0.000 <0.003 + 0.001 <0.0005 ± 0,0002
SpringCr. arm 09/18D6 10kdTan 2/2 17 ± 0 <0.0008 ± 0.0003 <0.005 ± 0.001 <0,1303 ± 0.001 <0.0005 ± 0.13003
SpfingCr. arm 11/20/96 0.401xmMem 1/2 22 + 1 0.0059 ± 0.0002 <0.005 ± 0.002 -- ± -- 0.0018 ± 0.0001
SpdngCr. arm 11/20/96 0.401amMem 2/2 22 ± 0 0.0044 ± 0.0005 <0.005 ± 0.t301 -- ± -- 0.0015 ± 0.0000
SpringCr. arm 11120/96 0.45prnCap 1/2 21 ± 1 0.0054 ± 0.0006 <0,005 ± 0.000 -- + ~ 0.0019 ± 0.0000
SpringCr. arm 11120/96 0.45pmCap 2/2 21 ± 1 0,0054 ± 0.0002 <0.005 ± 0.000 -- ± ~ 0.0016 + 0.0006
SpringCr. arm 11/20/96 10kdTan 1/2 18 ± 1 0.0011 ± 0.0005 <0.005 + 0.002 ~ + ~ <0.0003 + 0.0002
SpringCr. arm 11120/96 10kdTan 2/2 18 ± 1 <0.0005 ± 0.0005 <0.005 ± 0.001 -- + -- <0.0003 + 0.0000
SpringCr. arm 12/11/96 0.40p, tnMem 112 22 ± 0 0.0054 ± 0.0004 0.0051 ± 0.0002 -- ± ~ 0.0025 ± 0.0000
SpringCr. arm 12/11/96 0.40panMem 2/2 22 ± 0 0.0037 ± 0.0000 <0.004 ± 0.001 -- ± -- 0.0015 ± 0.0002
SpringCr. arm 12/11/96 0.45graCap 1/2 22 ± 0 0.0094 ± 0.0009 <0.004 ± 0.001 -- ± -- 0.0027 ± 0.0006
SpringCr. arm 12/11/96 0.45pmCap 2/2 22 ± 1 0.0089 ± 0.0006 0.0053 ± 0.0017 -- ± -- 0.0035 ± 0.0002
SpringCr. arm 12/11/96 10kdTan 1/2 17 ± 0 0.00085 ± 0.00071 <0.004 ± 0.001 -- ± ~ <0.0006 ± 0.0003
SpringCr. arm 12/11/96 10kdTan 2/2 18 ± 0 0.0011 ± 0.0001 <0.004 + 0.001 -- ± -- 0.00036 ± 0.00010
Spring Cr. arm 05128/97 0.401anMem 112 23 ± 1 0.0023 ± 0.0001 <0.004 ± 0.001 -- ± -- 0.00085 ± 0.00017
SpringCr. arm 05/28/97 0.40pmMem 2/2 23 ± 1 0.0016 ± 0.0007 <0.004 ± 0.001 -- ± -- 0,00073 ± 0.00024
SpdngCr. arm 05/28/97 0.45~mCap 1/2 22 ± 1 0.0020 ± 0.0003 <0.004 ± 0.000 -- ± -- 0,00061 ± 0.00008
SpringCr. arm 05/28/97 0.45~anCap 2/2 23 ± 1 0.0016 ± 0.0003 <0.004 ± 0.002 -- ± -- 0.00077 ± 0.00019
SpringCr. arm 05/28/97 10kdTan 1/2 18 ± 1 0.00046 ± 0.00007 <0.004 ± 0.001 -- ± -- <0.0004 ± 0.0001
SpringCr. arm 05/28/97 10kdTan 2/2 18 ± 0 <0.0004 ± 0.0003 <0.004 ± 0.001 -- ± -- <0.0OM ± 0.0001
Colusa Basin Drain 06/06/97 0.40pmMem 1/2 486 ± 10 0.0012 ± 0.0001 <0.004 ± 0.001 -- ± -- 0.0017 ± 0.0034
Colusa Basin Drain 06/06/97 0.40pmMem 2/2 479 ± 4 0.0019 ± 0.0004 <0.004 ± 0,000 -- ± ~ 0.0016 ± 0.0003
Colusa Basin Drain 06/06D7 0.45~rnCap 1/2 474 ± 4 0.0015 ± 0.00)4 <0,004 ± 0.001 -- ± -- 0.0019 ± 0.0003
Colusa Basin Drain 06/06/97 0.45panCap 2/2 485 ± 2 0.0016 ± 0.0001 <0,004 ± 0.001 -- ± -- 0.0019 ± 0.0003
Colusa Basin Drain 06/06D7 10kdTan 1/2 437 ± 16 0.0011 ± 0.0000 <0.004 ± 0.000 ~ ± -- 0.0015 ± 0.0002
Colusa Basin Drain 06/06/97 10kdTan 2/2 445 ± 0 0.0013 ± 0.0003 <0.004 ± 0.001 -- ± -- 0.0017 ± 0.0003
YoloBypass 01/07/97 0.40~ffaMem 1/2 64 ± 3 0.0031 ± 0.0002 <0.004 ± 0.000 -- ± -- 0.0012 ± 0.0002
YoloBypass 01107/97 0.40~mMem 2/2 65 ± 3 0.0015 ± 0.0004 <0.004 ± 0.002 -- ± -- 0.0010 ± 0.0002
Yolo Bypass 01107/97 0.45 p,m Cap 1/2 67 ± 2 0.0028 ± 0.0007 < 0.004 ± 0.003 -- ± -- 0.0012 ± 0.0003
YoloBypass 01/07/97 0.45graCap 2/2 65 ± 3 0.0024 ± 0.0005 <0.004 ± 0.002 -- ± -- 0.0013 ± 0.0003
YoloBypass 01/07/97 10kdTan 1/2 55 ± 3 0.00077 ± 0.00070 <0.004 ± 0.003 ~ ± -- 0.00057 ± 0.00022
Yolo Bypass 01107/97 10 kd Tan 2/2 52 ± 2 0.0010 ± 0.00(0 < 0.004 ± 0.001 -- ± -- 0.00030 ± 0.00029



Table A4-1. Concentrations of major cations and trace elements in filtered water samples--Continued

Uranium Vanadium Ytterbium Yttrium
Dste Filter Sp.t (pg/L) (pg/L) (pg/L) (pg/L)Site (mm/dd/yy) replicate

ICP-MS ICP-MS ICP--MS ICP-MS

Sac. R.-Shasta 07112/96 0.401xmMem 1/1 0.12 + 0.00 3,6 ± 0.0 0.0052 ± 0.0017 0.052 ± 0.000
Sac. R.--Shasta 07/12/96 0.40tmaMem 2/2 0.11 ± 0.00 3.7 ± 0.1 0.0036 ± 0.0002 0.047 ± 0.00l
Sac. R.---Shasta 07/12/96 0.45 palt Cap 1/1 0.10 ± 0.00 3.5 ± 0.0 0.0055 ± 0.0006 0.055 ± 0.003
Sac.R.-Shasta 07112/96 0.45p-reCap 2/2 0.11 ± 0.00 3.5 ± 0.0 0.0032 ± 0.0004 0.054 ± 0.000
Sac. R.-Shasta 07/12/96 10kdTan 113 0.11 ± 0.00 3,4 + 0,0 0.0011 ± 0.0001 0.031 ± 0.002
Sac. R.--Shasta 07/12/96 10kdTan 2/3 0.ll ± 0.00 3.2 ± 0.1 0.0048 ± 0.0006 0.030 ± 0.001
Sac.R.--Shasta 07112/96 10kdTan 313 -- ±- -- +- -- ±- -- ±-
Sac. R.--Shasta 09/19/96 0.401amMem 1/2 0,092 ± 0.015 3.2 ± 0.1 0.0041 ± 0.0001 0.060 ± 0.002
Sac.R.-Shasta 09/19/96 0.401xmMem 2/2 0.088 ± 0.017 3.2 ± 0.1 0.0031 ± 0.0005 0.061 ± 0.008
Sac.R.-Shasta 09/19/96 0.451xmCap 1/2 0.10 ± 0.01 3.2 + 0.1 0.0047 ± 0.0005 0.051 ± 0.001
Sac. R.-Slmsta 09/19/96 0,451amCap 2/2 0.099 ± 0.015 3.0 ± 0.0 <0.002 ± 0.000 0.050 ± 0.001
Sac. R.--Shasta 09119/96 l0 kd Tan I/2 0.097 ± 0.021 2.9 ± 0,1 0.13029 ± 0.0024 0.024 ± 0.002

~1 Sac. R.--Shasta 09119/96 10kdTan 2/2 0.072 ± 0.013 2.7 ± 0.0 0.0022 ± 0.0009 0.022 ± 0.002

I
Sac.R.--Shasta 11119/96 0.40p,mMem 1/2 0.12 ± 0.00 4.1 ± 0.1 0.0030 ± 0.0022 0.025 ± 0.002

._~ Sac. R.-Slmsta 11/19/96 0.401amMem 2/2 0.13 ± 0.00 4.1 ± 0.I 0.0030 ± 0.0013 0.027 ± 0.003
Sac. R.-Shasta 11/19/96 0.45panCap I/2 0.11 ± 0.00 4.1 ± 0.1 0.0034 ± 0.0028 0,027 ± 0,002

O Sac. R.-Shasta 11/19/96 0.45 tarn Cap 2/2 0.12 ± 0.00 4.1 ± 0.0 0.0021 ± 0.0007 0.027 ± 0.003
�,O Sac.R.--Shasta 11/19/96 10kdTan 1/2 0.090 ± 0.002 3.6 ± 0.0 <0.0014 ± 0.0002 0.011 ± 0.001

O1 Sac. R.--Shasta 11/19/96 10kdTan 2/2 0,10 ± 0.01 3.6 ± 0.1 <0.0014 ± 0.0011 0.012 ± 0.001
Sac. R.--Shasta 12/12/96 0.401amMem 1/2 0.14 ± 0.00 4.5 ± 0.0 0.0024 ± 0.0019 0.033 ± 0.003
Sac. R.--Shasta 12/12/96 0.40tamMem 2/2 0.14 ± 0.00 4.6 ± 0.1 0.0027 ± 0.0016 0.035 ± 0.003

~0                 Sac.R.--Shasta 12/12/96 0.451maCap 1/2 0.13 ± 0.!30 4.6 ± 0.0 0.0030 ± 0.0011 0.041 ± 0.003
Sac.R.--Shasta 12/12/96 0.451amCap 2/2 0.13 ± 0.00 4.7 + 0.4 0,0047 ± 0.0003 0.041 ± 0.001
Sac. R.--Shasta 12/12/96 10kdTan 1/2 0.099 ± 0.000 3.8 + 0.1 0.0018 ± 0.0002 0.014 ± 0.001
Sac.R.--Shasta 12/12/96 10kdTan 2/2 0.10 ± 0.0l 3.8 ± 0.0 <0.002 ± 0.001 0.012 ± 0.001
Sac. R.--Shasta 05129/97 0.401amMem 1/2 0,091 ± 0.001 3.6 ± 0.1 0.0045 ± 0.0010 0.051 ± 0.003
Sac. R.-Shasta 05129/97 0.40p_mMem 2/2 0.098 ± 0.005 3.5 ± 0.1 0.0038 ± 0.0007 0,039 ± 0.0(30
Sac.R.--Shasta 05129/97 0.45tmaCap 1/2 0.089 ± 0.001 3.2 ± 0.0 0.0036 ± 0.0007 0.041 ± 0.001
Sac. R,-Shasta 05/29/97 0.45p, mCap 2/2 0.091 ± 0.006 3.3 ± 0.0 0.0041 ± 0.0006 0.042 ± 0.000
Sac. R.-Shasta 05129/97 10kdTan 1/2 0,064 ± 0.003 2.6 ± 0.0 <0.0008 ± 0.0011 0.010 ± 0.001
Sac. R.--Shasta 05129/97 10kdTan 2/2 0.062 ± 0.002 2.6 ± 0.1 0.00086 ± 0.00086 0.0091 ± 0.0003

.~ Sac.R.-Keswiek 07/11/96 0.401amMem 1/2 0,088 ± 0.002 2.7 ± 0.0 0.0035 ± 0.0(301 0.038 ± 0.000

R’



Table A4-1. Concentrations of major cations and trace elements in filtered water samples--Continued

Uranium Vanadium Ytterbium Yttrium
Date Filter Split (pg/L) (pg/L) (pg/L) (pg/L}Site         (mm/dd/yy)                 replicate

ICP-MS              ICP-MS              ICP--MS              ICP-MS

Sac. R.-Keswick 07111/96 0.40p_mMem 2/2 0.081 + 0.003 2.7 + 0.0 0.0043 + 0.0002 0.041 ± 0.000
Sac. R.-Keswick 07/11/96 0.45timCap 1/2 0.088 ± 0.002 2.7 ± 0.0 0.0064 ± 0.0006 0.047 ± 0.1300
Sac.R.-Keswick 07111/96 0.45 p_rn Cap 2/2 0.092 ± 0.004 2.8 ± 0.0 0.0047 ± 0.0006 0.048 ± 0.000

Sac.R.-Keswick 07/11/96 10kdTan 1/3 0.081 ± 0.005 2.7 ± 0.1 0.0021 ± 0.0004 0.028 ± 0.000
Sac. R.-Keswick 07/11/96 10kdTan 2/3 0.087 ± 0.010 2.7 ± 0.0 0.0029 ± 0.0002 0.028 ± 0.000
Sac. R.-Keswick 07/11/96 10kdTan 3/3 0.084 ± 0.000 2.6 ± 0.0 0.0023 ± 0.0002 0.027 ± 0.001
Sac. R.-Keswick 09/19/96 0.401amMem 1/2 0.078 ± 0.024 2.0 ± 0.0 0.0063 ± 0.0028 0.059 ± 0.000
Sac. R.-Keswick 09/19/96 0.40pmMem 2/2 0.066 ± 0.007 2.1 ± 0.1 0.0061 ± 0.0013 0.049 ± 0.001
Sac. R.-Keswick 09/19/96 0.451amCap 1/2 0.059 ± 0.002 2.1 ± 0.0 0.0056 ± 0.0019 0.057 ± 0.000
Sac. R.-Keswick 09/19/96 0.45p.mCap 2/2 0.062 ± 0.004 2.0 ± 0.0 0.0034 ± 0.0003 0.053 ± 0.001

Sac. R.-Keswick 09/19/96 10 kd Tan 1/3 0.051 ± 0.013 1.7 ± 0.0 < 0.0008 ± 0.0003 0.015 ± 0.003
Sac. R.-Keswick 09/19/96 10kdTan 2/3 0.049 ± 0.010 1.7 ± 0.0 0.0016 ± 0.0020 0.016 ± 0.001
Sac. R.-Keswick 09/19/96 10kdTan 3/3 0.044 ± 0.007 1.8 ± 0.0 0.0015 ± 0.0012 0.015 ± 0.001
Sac. R.-Keswick 11/21/96 0.401~mMem 1/2 0.091 ± 0.003 3.2 ± 0.1 0.013 ± 0.001 0.091 ± 0.008
Sac. R.-Keswick 11/21/96 0.40p.mMem 2/2 0.089 ± 0.001 3.1 ± 0.1 0.0097 ± 0.0009 0.089 ± 0.1300
Sac. R.-Keswick 11/21/96 0.45 p.tn Cap 1/2 0.087 ± 0.1301 3.1 ± 0.1 0.0071 ± 0.0020 0.086 ± 0.002
Sac. R.-Keswick 11/21/96 0.45p.mCap 2/2 0.090 ± 0.000 3.0 ± 0.1 0.0087 ± 0.0032 0.076 ± 0.000

Sac. R.-Keswick 11/21/96 10kdTan 1/2 0.057 ± 0.001 2.5 ± 0.0 <0.0014 ± 0.0004 0.018 ± 0.002
Sac. R.-Keswick 11/21/96 10kdTan 2/2 0.059 ± 0.000 2.5 ± 0.1 0.0015 ± 0.0019 0.015 ± 0.001
Sac. R.-Keswick 12/11/96 0.40p.mMem 1/2 0.12 ± 0.02 4.0 ± 0.0 0.0065 ± 0.0013 0.080 ± 0.001
Sac. R.-Keswick 12/11/96 0.40tunMem 2/2 0.12 ± 0.01 4.1 ± 0.1 0.0067 ± 0.0014 0.075 ± 0.002
Sac. R.-Keswick 12/11/96 0.45panCap 1/2 0.11 ± 0.00 4.0 ± 0.1 0.0049 ± 0.0009 0.075 ± 0.002
Sac.R.-Keswick 12/11/96 0.451amCap 2/2 0.12 ± 0.01 3.9 ± 0.I 0.0052 ± 0.0026 0.079 ± 0.002

Sac. R.-Keswick 12/11/96 10kdTan 1/2 0.085 ± 0.004 3.1 ± 0.0 <0.002 ± 0.002 0.017 ± 0.001
12/11/96 2/2 0.075 0.002 3.1 0.0 <0.002 0.001 0.018 ± 0.002Sac. R.-Keswick 10 kdTan ±

Sac. R.-Keswick 01/02/97 0.401amMem 1/2 0.094 ± 0.005 2.5 :!: 0.0 0.0044 ± 0.0004 0.065 ± 0.002
Sac. R.-Keswick 01/02/97 0.401amMem 2/2 0.094 ± 0.005 2.5 ± 0.0 0.0045 ± 0.0021 0.068 ± 0.004
Sac. R.-Keswick 01/02/97 0.451J.m Cap 1/2 0.088 ± 0.006 2.7 ± 0.1 0.011 ± 0.000 0.10 ± 0.00
Sac.R.-Keswiek 01/02/97 0.45panCap 2/2 0.093 ± 0.002 2.8 ± 0.0 0.0075 ± 0.0013 0.10 ± 0.00
Sac. R.-Keswick 01/02/97 10kdTan 1/3 0.081 ± 0.001 2.3 ± 0.1 0.0021 ± 0.0008 0.036 ± 0.003
Sac.R.-Keswick 01/02/97 10kdTan 2/3 0.087 ± 0.009 2.2 ± 0.0 0.0016 ± 0.0005 0.037 ± 0.t301
Sac. R.-Keswick 01/02/97 10kdTan 3/3 0.088 ± 0.003 2.3 ± 0.0 0.0032 ± 0.0009 0.035 ± 0.002
Sac. R.-Keswick 05/28/97 0.401maMem 1/2 0.071 ± 0.003 2.6 ± 0.2 0.0028 ± 0.0012 0.034 ± 0.000
Sac. R.-Keswick 05/28/97 0.40panMem 2/2 0.076 ± 0.005 2.7 ± 0.1 0.0031 ± 0.0011 0.041 ± 0.001



Table A4-1. Concentrations of major cations and trace elements in filtered water samples--Continued

Uranium Vanadium Yt~bium Yttrium
Date filter Split (pg/L) (I,zg/L) Ipg/L) (pgiL)Site (mm/dd/yy) replicate

ICP-MS ICP-MS ICP--MS ICP--MS

Sac.R.-Keswick 05128/97 0.451amCap 1/2 0,073 ± 0.004 2.6 ± 0.1 0.0045 ± 0.0010 0.040 ± 0.003
Sac.R.-Keswick 05/28/97 0.451am Cap 2/2 0.075 ± 0.003 2.5 ± 0.0 0.0031 ± 0.0007 0.042 ± 0,001
Sac. R.-Keswick 05/28/97 10kdTan 1/2 0.053 ± 0.007 2.2 ± 0.1 <0.0008 ± 0.0002 0.015 ± 0.000
Sac. R.-Keswick 05/28/97 ]0kdTan 2/2 0.056 ± 0.001 2.2 ± 0.1 0.0010 ± 0.13003 0.014 ± 0.000
Sac.R.-BendBro 07/II/96 0.40p.mMem 1/2 0,087 ± 0.002 2.9 ± 0.0 0.0037 ± 0.0001 0.028 ± 0.001
Sac.R.-BendBro 07/11/96 0,401amMem 2/2 0.074 ± 0.005 2.8 ± 0.0 0.0035 ± 0.0003 0.031 ± 0,003
Sac. R.-BendBr, 07/11/96 0.45pmCap 1/2 0.083 ± 0.001 2.9 ± 0.0 0.0033 ± 0.13001 0.033 ± 0.002
Sac. R.-BendBr. 07/11/96 0.45pmCap 2/2 0.091 ± 0.009 2.9 ± 0.0 0.0031 ± 0.0002 0.035 ± 0,000
Sac.R.-BendBr. 07/11/96 10kdTan 1/3 0.086 ± 0.001 2.9 ± 0.0 0.00080 ± 0.00011 0,020 ± 0.001
Sac.R.-BendBr. 07/11/96 10kdTan 2/3 0.077 ± 0.002 2.7 ± 0.0 0.0016 ± 0.0003 0.014 ± 0.000
Sac. R.-BendBr, 07/11/96 10kdTan 3/3 -- ± -- -- ±- -- ± -- -- ± --
Sac. R.-BendBr, 09/20D6 0.40pmMem 1/2 0.058 ± 0.005 2.3 ± 0.1 <0.002 ± 0.1301 0.029 ± 0.003
Sac. R.-Bend Br, 09/20/96 0.40 pan Mere 2/2 0.065 ± 0.001 2.4 ± 0.0 0.0035 ± 0.0007 0,028 ± 0.001
Sac. R.-BendBr° 09/20/96 0.45 I/,mCap 1/2 0.063 ± 0.009 2.2 ± 0.1 0.0036 ± 0.0018 0.037 ± 0.004
Sac. R.-BendBr, 09/20/96 0.45 lam Cap 2/2 0.057 ± 0.006 2.5 ± 0.0 0,0017 ± 0.0006 0.037 ± 0.001
Sac. R.-BendBr. 09/20/96 10kdTan 1/2 0.040 ± 0,012 1.8 ± 0.0 0.0013 ± 0.0011 0.0084 ± 0.0009
Sac. R.-BendBr. 09/20/96 10kdTan 2/2 0.047 ± 0.012 1.8 ± 0.0 <0.0008 ± 0.0003 0.0063 ± 0.0008
Sac. R.-BendBr. 11/22/96 0.401amMem 1/2 0,085 ± 0,003 3.1 ± 0.1 0.0070 ± 0.0006 0.071 ± 0,001
Sac. R.-BendBr, II/22/96 0.40panMem 2/2 0.083 ± 0.006 3.0 ± 0.1 0.0060 ± 0.0021 0.068 ± 0,003
Sac. R.-BendBr. 11/22/96 0.451amCap 1/2 0.082 ± 0.004 3.0 ± 0.0 0.0054 ± 0.0011 0,068 ± 0.005
Sac. R.-BendBr. 11/22/96 0.45 .l~mCap 2/2 0.080 ± 0.002 3.0 ± 0.1 0.0066 ± 0.0021 0.068 ± 0.002
Sac. R.-BendBr, 11/22/96 10kdTan 1/2 0.049 ± 0.002 2.4 ± 0,1 <0.0014 ± 0.0003 0.0080 ± 0.0005
Sac. R.-BendBr, II/22/96 10kdTan 2/2 0.054 ± 0.003 2.4 ± 0.1 <0.0014 ± 0.0008 0.010 ± 0,000
Sac.R.-BendBr, 12/12/96 0.401xmMem 1/2 0.10 ± 0.00 3.5 ± 0.0 0.0046 ± 0.0019 0.047 ± 0.002
Sac. R.-BendBr. 12/12/96 0.40pmMem 2/2 0,11 ± 0,00 3.4 ± 0.0 0.0042 ± 0.0009 0.055 ± 0,004
Sac. R.-BendBr. 12/12/96 0,451amCap 1/2 0.099 ± 0.011 3.4 ± 0.1 0.0034 ± 0.0015 0,052 ± 0,003
Sac.R.-BendBr. 12/12/96 0.45p, tnCap 2/2 0.093 ± 0.004 3.2 ± 0.1 0.0061 ± 0.0017 0,054 ± 0.001
Sac.R.-BendBr. 12/12/96 10kdTan 1/2 0.066 ± 0.002 2.8 ± 0.0 <0,002 ± 0,000 0,010 ± 0.000
Sac. R.-BendBr. 12/12/96 10kdTan 2/2 0,065 ± 0,007 2.8 ± 0.1 <0.002 ± 0.001 0.0089 ± 0.0005
Sac. R.-BendBr. 01/03/97 0.401arnMem 1/2 0.087 ± 0.009 2.3 ± 0.0 0.0098 ± 0.0001 0.084 ± 0.005
Sac. R.-Bend Br, 01/03/97 0.40 ~ Mem 2/2 0.080 ± 0.003 2.2 ± 0.0 0.0067 ± 0.0007 0.056 ± 0,002
Sac. R.-BendBr, 01/03/97 0.45tunCap 1/2 0.080 ± 0,002 2.1 ± 0.1 0.0076 ± 0.0011 0.065 ± 0.002
Sac.R.-BendBr, 01/03/97 0.451amCap 2/2 0.077 ± 0.001 2.2 ± 0.0 0.0071 ± 0.0013 0,070 ± 0.005



Table A4-1. Concentrations of major cations and trace elements in filtered water samples--Continued

Uranium Vanadium Ytterbium Yttrium
Date Filter Sp~t (polL) (paiL) (polL) (polL)Site         (mm/dd/yy)                 replicate

tCP--MS               ICP-MS              ICP-MS              ICP--MS

Sac. R.-BendBr. 01/03D7 10kdTan 1/2 0,072 ± 0.006 1.8 ± 0.0 0.0035 ± 0.0008 0.027 ± 0.003
Sac.R.-BendBr. 01/03/97 10kdTan 2/2 0.071 + 0.008 1.8 ± 0.0 0.0031 ± 0.0016 0.030 ± 0.001
Sac. R.-BendBr. 05/30/97 0.40~aMem 1/2 0.063 ± 0.002 2.6 ± 0.I 0.0031 ± 0.0003 0.035 ± 0.000

05/30/97 2/2 0.059 ± 0.004 2.6 ± 0.1 0.0025 ± 0.0011 0.031 ± 0.000Sac. R.-Bend Br. 0.40 panMem
Sac, R,-BendBr. 05/30D7 0.45p, mCap 1/2 0.066 ± 0.006 2.6 ± 0.1 0.0027 ± 0.0009 0.036 ± 0.000
Sac. R.-BendBr. 05131)/97 0,45 turt Cap 2/2 0.066 ± 0.002 2.5 ± 0.1 0.0032 ± 0.0005 0.036 ± 0.000
Sac. R.-BendBr, 05/30/97 10kdTan 1/2 0.053 ± 0.004 2.2 ± 0.1 <0.0008 ± 0.0006 0.013 ± 0.000
Sac. R.-BendBr, 05130/97 10kdTan 2/2 0.053 ± 0.007 2.2 ± 0.1 0.0015 ± 0.0003 0.012 ± 0.000
Sac. R.-Colusa 07/16/96 0.40pmMem 1/2 0.096 ± 0.001 3.2 ± 0.0 0.0021 ± 0.0009 0.022 ± 0.000
Sac. R.-Colusa 07/16/96 0.40pmMana 2/2 0.091 ± 0.010 3.2 ± 0.0 0.0023 ± 0.0004 0.030 ± 0,001
Sac. R.-Colusa 07116/96 0.45gmCap 1/1 0.087 ± 0.t306 3.0 ± 0.3 0.0038 ± 0.0006 0.025 ± 0.00l
Sac. R.-Colusa 07/16/96 10kdTan 1/2 -- ± -- -- ± -- -- ± -- -- ± --
Sac. R.-Colusa 07/16/96 10kdTan 2/2 -- ± ~ -- ± -- -- ± -- -- ± --
Sac. R.-Colusa 09/25/96 0.40!amMem 1/2 0.10 ± 0.01 3.0 ± 0.0 0.0011 ± 0.0013 0.019 ± 0.002
Sac. R.-Colusa 09/25/96 0.401xmMem 2/2 0.17 ± 0.01 3.1 ± 0.0 0.0016 ± 0.0006 0.017 ± 0.002
Sac. R.--Colusa 09/25/96 0,45~mCap 1/2 0.13 ± 0,04 3.2 ± 0.0 0.0018 ± 0.0000 0.021 ± 0.00l
Sac. R.-Colusa 09/25/96 0.45pmCap 2/2 0.11 ± 0.00 3.2 ± 0.0 0.0026 ± 0.0008 0.023 ± 0.000
Sac. R.-Colusa 09125/96 10kdTan 1/2 0.098 ± 0.007 2.7 ± 0.0 0.0014 ± 0.0013 0.0079 ± 0.0012
Sac. R.-Colusa 09/25/96 10kdTan 2/2 0.093 ± 0,003 2.8 ± 0.0 0.0020± 0.0003 0.0055 ± 0.0002
Sac.R.-Colusa 11/13/96 0.40praMem 1/2 0.13 ± 0.00 3.6 ± 0.0 0.0020 ± 0.0012 0.024 ± 0.001
Sac.R.-Colusa 11/13/96 0.40p~nMem 2/2 0.13 ± 0.00 3.6 ± 0.1 <0.0014± 0.0013 0.023 ± 0.003
Sac. R.-Colusa 11/13/96 0.45p.mCap 1/2 0.12 ± 0.00 3.6 ± 0.0 0.0018 ± 0.0015 0.023 ± 0.001
Sac. R.--Colusa 11/13/96 0.45p, mCap 2/2 0.13 ± 0.01 3.7 ± 0.1 0.0022 ± 0.0013 0.022 ± 0.001
Sac.R.--Colusa 11113/96 10kdTan 1/2 0.11 ± 0.00 3.2 ± 0.0 <0.0014± 0.0006 0.0063 ± 0.0008
Sac. R.-Colusa 11113/96 10kdTan 2/2 0.11 ± 0.00 3.3 ± 0.1 <0.0014± 0.0005 0.0066 ± 0.0000
Sac. R.--Colusa 12/16/96 0.40pmMem 1/2 0.11 ± 0.00 3.5 ± 0.0 0.0035 ± 0,002l 0.039 ± 0.002
Sac. R.-Colusa 12/16/96 0.40~aMem 2/2 0.11 ± 0.00 3.5 ± 0.0 0.0029 ± 0.0018 0.039 ± 0.001
Sac. R.-Colusa 12/16/96 0.45praCap 1/2 0.11 ± 0.00 3.4 ± 0.1 0.0042 ± 0.0009 0.039 ± 0,002
Sac. R.-Colusa 12/16/96 0.451xmCap 2/2 0.11 ± 0.01 3.6 ± 0.0 0.0040 ± 0.0009 0,042 ± 0,002
Sac.R.-Colusa 12/16/96 10kdTan 1/2 0.081 ± 0.006 2.9 ± 0.0 0.0012 ± 0.0011 0.010 ± 0.001
Sac.R.-Colusa 12/16/96 10kdTan 2/2 0.085 ± 0.002 3.0 ± 0.0 0.0021 ± 0.0016 0.012 ± 0.002
Sac, R,-Colusa 01/04/97 0.40panMem 1/2 0.057 ± 0.002 1.7 ± 0.0 0.0071 ± 0.0017 0,063 ± 0.004
Sac, R.-Colusa 01/04/97 0.40panMem 2/2 0.061 ± 0.003 1.7 ± 0.0 0.0076 ± 0.0007 0.065 ± 0.002



Table A4-1. Concentrations of major cations and trace elements in filtered water samples--Continued

Ur~mum Vanadium Ytterbium Yttrium
Date Filter Split (pg/L) (pg/L) (pg/L)Sit~ (mm/dd/yy) replicate

(pg/L)
ICP-MS ICP-MS ICP-MS ICP-MS

Sac. R.-Colusa 01/04/97 0.45!amCap 1/2 0.052 ± 0.004 1.7 ± 0.0 0.0091 ± 0.0014 0.075 ± 0.005

Sac.R.-Colusa 01/04/97 0.45 pan Cap 2/2 0.054 ± 0.002 1.8 ± 0.0 0.0067 ± 0.0012 0.079 ± 0.003

Sac. R.-Colusa 01/04/97 10kdTan 1/2 0.062 ± 0.006 1.6 ± 0.0 0.0050 ± 0.0007 0.052 ± 0.000
Sac.R.-Colusa 01104/97 10kdTan 2/2 0.0~0 + 0.00t 1.6 ± 0.1 0.0039 ± 0.0013 0,046 ± 0,003
Sac.R.-Colusa 06/03/97 0.40gmMem 1/2 0.094 ± 0.008 2.9 ± 0.0 0.0020 ± 0.0OM 0.022 ± 0.002

Sac. R.-Colusa 06/03D7 0.40pmMem 2/2 0.094 + 0.002 3.0 ± 0.0 0.0040 ± 0.0000 0.031 ± 0.00l
Sac.R.-Colusa 06/03/97 0.451unCap 1/2 0.089 ± 0.001 2.9 ± 0.0 0.0015 ± 0.0003 0.021 ± 0.001

Sac. R.--Colusa 06103/97 0.45~amCap 2/2 0.091 ± 0.005 2.9 ± 0.0 0.0020 ± 0.0011 0.021 ± 0.00l

Sac.R.--Colusa 06/03/97 10kdTan 1/2 0.083 ± 0.004 2.7 ± 0.0 0.00097 ± 0.00078 0.0093 ± 0.0009

Sac. R.-Colusa 06/03/97 10 kd Tan 2/2 0.084 ± 0.006 2.7 ± 0.0 < 0.13008 ± 0.0008 0.0094 ± 0.0007
Sac. R.-Verona 07118/96 0.401amMem 1/2 0.13 ± 0.00 2.8 ± 0.0 0.0032 ± 0.0003 0.018 ± 0.001
Sac.R.-Verona 07/18/96 0.40panMem 2/2 0.12 ± 0.00 2.8 ± 0.1 0.13035 ± 0.0003 0.026 ± 0.002

Sac. R.-Verona 07/18/96 0.45IamCap 112 0.12 ± 0.00 2.8 ± 0.0 0.0016 ± 0.0006 0.022 ± 0.000

Sac.R.-Verona 07118/96 0.45panCap 2/2 0.13 ± 0.00 2.6 ± 0.0 0.0028 ± 0.0001 0.022 ± 0.00l

Sac. R.-Verona 07118/96 10kdTan 113 0.11 + 0.01 2.5 ± 0.0 0.00077 ± 0.00042 0.014 ± 0.000

Sac. R.-Verona 07/18/96 t0kdTan 2/3 0.13 ± 0.00 2.6 ± 0.0 0.00097 ± 0.0OM1 0.012 ± 0.001

Sac. R.-Verona 07/18/96 10kdTan 3/3 -- ±- -- ± -- -- ± -- -- ±-
Sac. R.-Verona 09126/96 0.40p.mMem 112 0.19 ± 0.00 3.6 ± 0.0 0.0033 ± 0.0009 0.033 ± 0.001
Sac. R.-Verona 09126/96 0.40p.mMem 2/2 0.19 ± 0.00 3.5 ± 0.0 0.0018 ± 0,0006 0.016 ± 0.001
Sac. R.-Verona 09126/96 0.45~Cap 112 0.19 ± 0.00 3.5 ± 0.1 <0.0006 ± 0.0013 0.017 ± 0.004

Sac. R.-Vemna 09126/96 0.45pmCap 2/2 0.18 ± 0.02 3.5 ± 0.1 0.0023 ± 0.0010 0.021 ± 0.003

Sac.R.-Verona 09126/96 10kdTan 1/2 0.16 ± 0.02 3.0 ± 0.1 0.00084 ± 0.00055 0.0091 ± 0.0043

Sac. R.-Verona 09/26/96 10kdTan 2/2 0.17 ± 0.01 3.1 ± 0.0 <0.0008 ± 0.00)2 0.010 ± 0.001
Sac. R.-Verona 11114/96 0.40pmMem 1/1 -- ±- -- ± -- -- ± -- -- ±-
Sac.R.-Verona 11/14/96 0.45gmCap 1/2 0.22 ± 0.00 3.2 ± 0.1 0.0025 ± 0.0004 0.035 ± 0.002
Sac. R.-Verona 11/14/96 0.45pmaCap 2/2 0.21 ± 0.00 3.3 ± 0.0 0.13027 ± 0.0010 0.036 ± 0.001

Sac.R.-Verona 11/14/96 10kdTan 1/1 -- ± -- -- ± -- -- ± -- -- ± --
Sac. R.-Verona 12/18/96 0.40ktmMem 1/2 0.11 ± 0.00 2.5 ± 0.0 0.0045 ± 0.0008 0.045 ± 0.000

Sac. R.-Verona 12/18/96 0.40gtnMem 2/2 0.11 ± 0.00 2.5 ± 0.0 0,0036 ± 0,0008 0.039 ± 0.003
Sac. R.-Verona 12/18/9~. 0.45panCap 1/2 0.099 ± 0.001 2.4 ± 0.0 0.0053 ± 0.0020 0.044 ± 0.002

Sac. R.-Verona 12/18/96 0.45panCap 2/2 0.11 ± 0.01 2.4 ± 0.0 0.0043 ± 0.0025 0.043 ± 0.001

Sac.R.-Verona 12/18/96 10kdTan 1/2 0.093 ± 0.004 2.3 ± 0.l 0.0031 ± 0.0017 0.018 ± 0.001

Sac. R.-Verona 12/18/96 10kdTan 2/2 0.088 + 0.004 2.3 ± 0.0 0.0025 ± 0.00ll 0.023 ± 0.001



Table A4-1. Concentrations of major cations and trace elements in filtered water samples--Continued
Uranium V=rmdium Ytterbium Yttrium

Date Filter Split (pg/L) (pg/L) (pg/L) (pg/L)Site (mm/dd/yy) replicate ICP-MS ICP-MS ICP-MS ICP--MS

Sac.R.-Verona 06/04/97 0.401amMem 112 0.16 ± 0.03 3.5 + 0.1 0.0020 ± 0.0013 0.018 ± 0.002

Sac.R.-Verona 06/04/97 0.40panMem 2/2 0.17 ± 0.01 3.5 ± 0.1 0.0014 ± 0.0006 0.014 ± 0.031

Sac. R.-Verona 06/04/97 0.451~aCap 1/2 0.16 ± 0.01 3.4 ± 0.0 0.0022 ± 0.0008 0.020 ± 0.003

Sac.R.-Verona 06/04/97 0.45 ~mCap 2/2 0.16 ± 0.01 3.5 ± 0.0 0.0024 ± 0.0009 0.018 ± 0.031

Sac. R.-Verona 06/04/97 10kdTan 1/2 0.14 ± 0.03 2.9 ± 0.1 <0.0008 ± 0.0002 0.0067 ± 0.0005

Sac. R.-Verona 06/04/97 10kdTan 2/2 0.13 ± 0.03 3.0 ± 0.0 0.00077 ± 0.00049 0.0071 ± 0.0008
Sac. R.-Freeport 07/17/96 0.40panMem 1/2 0.12 ± 0.01 2.5 ± 0.0 0.0014 ± 0.0003 0.017 ± 0.003
Sac. R.-Freeport 07/17/96 0.401amMem 2/2 0.11 ± 0.03 2.5 ± 0.0 0,0021 ± 0.0002 0.020 ± 0.003
Sac. R.-Freeport 07/17/96 0.451xmCap 1/2 0.13 ± 0.03 2.6 ± 0.0 0.0337 ± 0.0300 0.025 ± 0.000

Sac. R.-Freeport 07/17/96 0.451amCap 2/2 0.11 ± 0.03 2.5 ± 0.0 0.0312 ± 0.0004 0.024 + 0.031

Sac. R.-Freeport 07/17/96 10kdTan 1/3 0.087 ± 0.001 2.2 ± 0.0 0.00094 ± 0.00063 0.0352 ± 0.0004
Sac. R.-Freeport 07/17/96 10kdTan 2/3 0.14 ± 0.03 2.7 ± 0.0 0.0311 ± 0.0005 0.0090 ± 0.0004

Sac. R.-Freeport 07/17/96 10kdTan 3/3 -- ±- -- ± -- -- ± -- -- ±-
Sac. R.-Freeport 09/24/96 0.40gmMem 1/2 0.21 ± 0.03 3.2 ± 0.0 0.0026 ± 0.0327 0.016 ± 0.031

Sac. R.-Freeport 09/24/96 0.401amMem 2/2 0.26 ± 0.03 3.1 ± 0.0 0.0016 ± 0.0008 0.014 ± 0.031
Sac. R.-Freeport 09/24/96 0.45tamCap 1/2 0.20 ± 0.03 3.2 ± 0.1 <0.032 ± 0.031 0.021 ± 0.031
Sac. R.-Freeport 09/24/96 0.45 pJnCap 2/2 0.20 ± 0.02 3.2 ± 0.0 <0.0008 ± 0.0004 0.023 ± 0.032

Sac. R.-Freeport 09/24/96 10kdTan 1/2 0.14 ± 0.03 2.6 ± 0,0 <0.0006 ± 0.0002 0,0354 ± 0.0005

Sac. R.-Freeport 09/24/96 10kdTan 2/2 0.15 ± 0.03 2.7 ± 0.0 0.0322 ± 0.0003 0.0065 ± 0.0317
Sac.R.-Freeport 11/12/96 0.40gmMera 1/2 0.16 ± 0.03 2.4 ± 0.0 0,0019 ± 0.0314 0.015 ± 0.003
Sac.R.-Freeport 11/12/96 0.40ktmMem 2/2 0.16 ± 0.01 2.4 ± 0.1 0.0326 ± 0.0321 0.017 ± 0.031

Sac. R.-Freeport 11/12/96 0.45panCap 1/2 0.15 ± 0.01 2.4 ± 0.0 0.0316 ± 0.0008 0.021 + 0.032

Sac. R.-Freeport 11/12/96 0.45~mCap 2/2 0.14 ± 0.03 2.4 ± 0.0 0.0317 ± 0.0004 0.017 ± 0.030

Sac. R.-Freeport 11/12/96 10kdTan 1/2 0.095 ± 0.035 1.9 ± 0.1 <0.0014 ± 0.0006 0.0041 ± 0.0312
Sac.R.-Freeport 11/12/96 10kdTan 2/2 0.093 ± 0.032 1.9 ± 0.0 <0.0314 ± 0.0002 0.0333 ± 0.0006
Sac. R.-Freeport 12/17/96 0.40~mMem 1/2 0.089 ± 0.006 2.1 ± 0.0 0.0045 ± 0,0311 0.044 ± 0.004
Sac. R.-Freeport 12/17/96 0.401maMem 2/2 0.091 + 0.038 2.1 ± 0.0 0.0032 ± 0.0303 0.043 ± 0.033
Sac. R.-Freeport 12/17/96 0.45p.mCap 1/2 0.082 ± 0.004 2.1 ± 0.1 0.0354 ± 0.0317 0.057 ± 0.033
Sac. R.-Freeport 12/17/96 0.45/.unCap 2/2 0.084 ± 0.006 2.0 ± 0.0 0.0074 ± 0.0312 0.052 ± 0.032

Sac, R.-Freeport 12/17/96 10kdTan I/2 0.082 ± 0.006 1.8 ± 0.0 0.0321 ± 0.0315 0.022 ± 0.002

Sac. R.-Freeport 12/17/96 10kdTan 2/2 0.077 ± 0.009 1.9 ± 0.0 0.0337 ± 0.0006 0.025 ± 0.031
Sac. R.-Freeport 01/06/97 0.40panMem 1/2 0.052 ± 0.004 0.95 ± 0.02 0.011 ± 0.032 0.095 ± 0.032
Sac. R.-Freeport 01/06/97 0.401xmMem 2/2 0.051 ± 0.033 0.99 ± 0.02 0.0387 ± 0.0002 0.090 ± 0.032

0
0’~



Table A4-1. Concentrations of major cations and trace elements in filtered water samples-Continued

Uran,um V=nadium Ytterbium Yttrium
Date Filter Split (pg/L) (pg/L) (pg/L) (pg/L)Site (mm/dd/w) replicate ICP-MS ICP-MS ICP--MS ICP--MS

Sac. R.-Freeport 01106197 0.45pmCap 1/2 0.047 ± 0.002 0.96 ± 0.0l 0.011 + 0.001 0.10 ± 0.0l
Sac. R.-Freeport 01106/97 0.45gmCap 2/2 0.053 ± 0.006 1.0 ± 0.0 0,011 ± 0.001 0.11 ± 0.00
Sac. R.-Freeport 01106/97 10kdTan 1/2 0.024 ± 0,002 0.80 ± 0.04 0.0022 ± 0.0001 0.026 ± 0.003
Sac. R.-Freeport 01106/97 10kdTan 2/2 0.026 + 0,001 0.82 ± 0.04 0,0027 ± 0.0008 0.025 ± 0.001
Sac.R.-Freeport 06/05197 0.40ganMem 1/2 0.14 ± 0.01 2.9 ± 0.0 0.0013 ± 0.0008 0.014 ± 0.001
Sac.R.-Freeport 06/05197 0.40pmMem 2/2 0.15 ± 0.00 2.9 ± 0.1 0.00080 ± 0.00085 0.014 ± 0.001
Sac.R.-Freeport 06/05/97 0.45panCap 1/2 0.13 ± 0.00 2.9 ± 0.0 0.0019 ± 0.0010 0.017 ± 0.001
Sac. R.-Freeport 06/05/97 0,451gaCap 2/2 0.13 ± 0.01 2.9 ± 0.0 0.0019 ± 0.0005 0,019 ± 0.001
Sac. R.-Freeport 06/05/97 10kdTan 1/2 0.095 + 0,001 2.2 ± 0.0 <0.0008 ± 0.0009 0.0050 ± 0.0013
Sac. R.-Freeport 06/05/97 10kdTan 2/2 0.092 + 0.005 2.2 ± 0.0 <0.0008 ± 0.0008 0,0053 ± 0.0003
Sac. R.-Freeport, dup 06/05/97 0.40gmMem 1/2 0,15 ± 0.01 3.3 ± 0.0 0.0021 ± 0.0008 0.018 ± 0.002
Sac. R.-Freeport, dup 06/05/97 0.40gmMem 2/2 0.15 ± 0,00 3.2 ± 0,0 0.0042 ± 0.0012 0,025 ± 0.001
Sac. R.-Freeport, dup 06/05/97 0.45pmCap 1/2 0.15 ± 0,01 3.3 ± 0.0 0.0035 ± 0,0016 0.018 ± 0.001
Sae.R.-Freeport, dup 06/05/97 0.45pmCap 2/2 0.14 ± 0.01 3.5 ± 0.1 0.0019 ± 0.0005 0.019 ± 0,002
Sac.R.-Freeport, dup 06/05/97 10kdTan 112 0.11 ± 0.00 2.5 ± 0.1 0.0011 ± 0.0005 0.0062 ± 0.0009
Sac.R.-Freepot’t, dup 06/05/97 10kdTan 2/2 0.I0 ± 0.01 2.6 ± 0.0 <0.001 ± 0.001 0.0057 ± 0.0004
FlatCr. 12/11/96 0.40gmMem 1/2 0.0040 ± 0.13016 0.27 ± 0.02 0.026 ± 0.000 0.24 ± 0.01
FlatCr. 12/11/96 0.40gmMem 2/2 0.0043 ± 0.0010 0.27 ± 0.02 0.026 ± 0.001 0.23 ± 0.00
FlatCr. 12/11/96 0.45panCap 1/2 0.0035 ± 0,0012 0.24 ± 0.02 0.021 ± 0.008 0.17 ± 0.00
Flat Cr. 12/11/96 0.45 pan Cap 2/2 0.0030 ± 0.0005 0.24 ± 0,02 0.019 ± 0.003 0.18 ± 0.00
FlatCr. 12/11D6 10kdTan 1/2 <0,0019 ± 0.0004 0.21 ± 0.01 0.013 ± 0.001 0.10 ± 0.00
FlatCr. 12/11/96 10kdTan 2/2 0,0029 ± 0.0004 0.21 ± 0.02 0,013 ± 0.1300 0.10 ± 0.00
FlatCr. 05/29/97 0.40tamMem 1/2 <0.002 ± 0,000 0.35 ± 0.00 0.021 ± 0.003 0.19 ± 0,00
FlalCr. 05/29/97 0.401amMem 2/2 0,0026 ± 0.0015 0.38 ± 0.03 0.020 ± 0.003 0.18 ± 0.00
FlatCr. 05/29/97 0.45mmCap 1/2 <0,002 ± 0.001 0.37 ± 0.04 0.018 ± 0.001 0.17 ± 0.00
FlatCr. 05/29/97 0.45pmC, ap 2/2 <0.002 ± 0.002 0.37 ± 0.07 0.022 ± 0.001 0.17 ± 0.00

FlatCr. 05/29/97 10kdTan 1/2 <0.002 ± 0.001 0.22 ± 0.06 0.0071 ± 0.0017 0.061 ± 0.001
Flat Cr. 05/29/97 10 kd Tan 2/2 < 0.002 ± 0.001 0.22 ± 0.03 0.0067 ± 0.0008 0.066 ± 0.001
SpringCr.-Weir 12/11/96 0.40gmMem 1/2 0,092 ± 0,003 0,027 ± 0,015 0.78 ± 0.05 10 ± 0
SpringCr.-Weir 12/11/96 0.40gmMem 2/2 0.083 ± 0.001 <0.02 ± 0.01 0.76 ± 0.00 10 ± 0
SpringCr.-Weir 12/11/96 0.45panCap 1/2 0.097 ± 0.013 <0.02 ± 0.00 0.79 ± 0.07 10 ± 0
SpringCr.-Weir 12/11/96 0.451amCap 2/2 0.093 ± 0.004 <0.02 ± 0.00 0.79 ± 0.10 9.8 ± 0,0
SpringCr.-Weir 12/11/96 10kdTan 1/2 0.098 ± 0,002 0.012 ± 0.005 0.78 ± 0.02 10 ± 0
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Table A4-1. Concentrations of major cations and trace elements in filtered water samples--Continued

Uranmm Vanadium Ytterbium Yttrium~ Date Rlter Split (polL) (PolL) (POLL) (polL)Site (mm/dd/yy) replicate
~

ICP-MS ICP-MS ICP-MS ICP--MS

~ SpdngCr.-Weir 12/1106 10kdTan 2/2 0.094 ± 0.007 <0.02 ± 0.01 0.78 ± 0.06 9.8 ± 0.1

~4
SpdngCr.-Weir 05128/97 0.40panMem 1/2 0.13 ± 0.01 <0.05 ± 0.02 1.3 ± 0.0 16 ± 0
SpringCr.-Weir 05/28/97 0.40lxmMem 2/2 0.13 ± 0.01 <0.05 ± 0,03 1.3 ± 0.0 17 ± 0

~ SpringCr.-Weir 05/2807 0.45~mCap 1/2 0.12 ± 0.01 <0,05 ± 0,03 1.2 ± 0.0 16 ± 0
=’ SpringCr.-Weir 05/2807 0.451/mCap 2/2 0.13 ± 0.01 <0.05 ± 0.03 1.3 ± 0.1 17 ± 0
~ SpringCr.-Weir 05/28/97 10kdTan 1/2 0.13 ± 0.01 <0.05 + 0.03 1.2 ± 0.0 16 ± 0
~ SpringCr.-Weir 05128/97 10kdTan 2/2 0.13 ± 0.01 <0,05 ± 0.03 1.2 ± 0.0 16 ± 1
~ Spring Cr.-Road 01/02/97 0.40iamMem 1/2 0.21 ± 0.00 0.027 ± 0.004 0.57 ± 0.03 6.9 ± 0.2

i
SpringCr.-Road 01/02/97 0.401~nMem 2/2 0.22 ± 0.02 0.028 ± 0.005 0.60 ± 0.01 6.7 ± 0.0
SpringCr.-Road 01/02/97 0.45pznCap 1/2 0.21 ± 0.130 0,11 ± 0.01 0.56 ± 0.04 6.6 ± 0.2
SpdngCr.-Road 01102/97 0.451~nCap 2/2 0.23 ± 0.130 0,12 ± 0.00 0.59 ± 0.05 7.1 ± 0.1
SpringCr.-Road 01/02/97 10kdTan 1/2 0.22 ± 0.00 0.037 ± 0.002 0.54 ± 0.00 6.8 ± 0.0

~ Spring Cr.-Road 01/02/97 10kdTan 2/2 0.21 ± 0.00 0.038 ± 0.002 0.55 ± 0.02 6.5 ± 0.2
.~’ Whiskeytown 12/11/96 0.40p.mMem I/2 0.038 ± 0.003 0,46 ± 0.02 0.0041 ± 0.0005 0.042 ± 0.001

~Whiskeytown 12/1106 0.40p.mMem 2/2 0.040 + 0.002 0,50 ± 0.01 0.0041 ± 0.0004 0.045 ± 0.000
Whiskeytown 12/1106 0.451maCap 1/2 0.035 ± 0.001 0.46 ± 0.00 0.0033 ± 0.0007 0.042 ± 0.001

~ Whiskeytown 12/1106 0.45gtnCap 2/2 0.037 ± 0.005 0,47 ± 0.01 0.0038 ± 0.0007 0.040 ± 0.002
�.O ~ Whiskeytown 12/11/96 10kdTan 112 0.032 ± 0.001 0.43 ± 0.02 0.0024 ± 0.0006 0.023 ± 0.002

g Whiskeytown 12/1106 10kdTan 2/2 0.033 ± 0.003 0.42 ± 0.04 0.0022 ± 0.0003 0.019 ± 0.003

�~ .-. Whiskeytown 0512907 0.40~mMem 112 0.032 ± 0.002 0,48 ± 0.06 0.0032 ± 0.0009 0.027 ± 0.003

~.Whiskeytown 05/29/97 0.401/mMem 2/2 0.032 ± 0.005 0,52 ± 0.05 0.0033 ± 0.0011 0.032 ± 0.003
Whiskeytown 0512907 0.451amCap 112 0.029 + 0.004 0.47 ± 0.1)4 0.0031 + 0.0OM 0.033 ± 0.001O1

~" Whiskeytown 0512907 0.45panCap 2/2 0.028 ± 0.t301 0.48 ± 0.08 0.0042 ± 0.0013 0.033 + 0.002
"- Whiskeytown 0512907 10kdTan 1/2 0.018 ± 0.001 0.43 ± 0.07 <0.001 ± 0.001 0.011 ± 0.001
~ Whiskeytown 05129/97 10kdTan 2/2 0.019 ± 0.001 0,41 ± 0.04 <0.001 ± 0.000 0.011 ± 0.001

SpdngCr. arm 07/12/96 0.401amMem 1/2 0.028 ± 0.004 0,45 ± 0.01 0.0026 ± 0.0002 0.036 ± 0.1300
SpdngCr. arm 07/12/96 0.40panMem 2/2 0.029 ± 0.003 0.45 ± 0.00 0.0026 ± 0.0005 0.036 ± 0.001
Spring Cr. ann 07/12/96 0.451~mCap 1/2 0.026 ± 0.005 0,49 ± 0.06 0.0028 ± 0.0008 0.037 ± 0.001
Spring Cr. ann 07/12/96 0.45 lain Cap 2/2 0.029 ± 0.1305 0.54 ± 0.24 0.0029 ± 0.0005 0.038 ± 0.001
SpringCr. arm 07/12/96 10kdTan 1/3 0.027 ± 0.005 0.47 ± 0.06 0.0046 ± 0.0005 0.019 ± 0.001
SpringCr. arm 07112/96 10kdTan 2/3 0.023 ± 0.003 0.43 ± 0.00 0.0013 ± 0.0003 0.021 ± 0.000
SpringCr. arm 07112/96 10kdTan 313 -- ± -- -- ± -- -- ± -- -- ± --
SpringCr. arm 09/18/96 0.40lamMem 1/2 0.032 ± 0.009 0,45 ± 0.02 0.0060 ± 0.0012 0.058 ± 0.002
SpringCr. arm 09/1806 0.40~mMem 2/2 0.11 ± 0.01 0.44 ± 0.02 0.0039 ± 0.0019 0.055 ± 0.002



Table A4-1. Concentrations of major cations and trace elements in filtered water samples--Continued

Uranium Vanadium Ytterbium Yttrium
Date Filter Split (pg/L) {pg/L) (pg/L) (pg/L)Site (mm/dd/yy) replicate ICP-MS ICP-MS ICP-MS ICP-MS

SpringCr. arm 09118/96 0.45~tmCap 1/2 0.017 + 0.005 0.41 ± 0.03 0.12041 ± 0.0009 0.058 ± 0.001
SpringCr. arm 09/18/96 0,45gmCap 2/2 0.019 ± 0.006 0.42 ± 0.01 0.0072 ± 0.0002 0.053 ± 0.004
SpringCr. arm 09/18/96 10kdTan 1/2 0.017 ± 0.006 0.38 ± 0.01 <0.0008 ± 0.0004 0.019 ± 0.001
SpringCr. arm 09/18/96 10kdTan 2/2 <0.013 ± 0.000 0.37 ± 0.01 0.0016 ± 0.0003 0.017 ± 0.001
SpringCr. arm 11/20/96 0,401amMem 1/2 0.030 ± 0.002 0.44 ± 0.03 0.014 ± 0.001 0.18 ± 0.00
SpringCr. arm 11/20/96 0,40gmMem 2/2 0.029 ± 0.001 0.38 ± 0.01 0.012 ± 0.000 0.13 ± 0.00
SpringCr. arm II/20/96 0.45 p_rn Cap 1/2 0.025 ± 0.002 0.38 ± 0.03 0.012 ± 0.002 0.17 ± 0.00
SpringCr. arm 11/20/96 0.45gmCap 2/2 0.022 ± 0.005 0.38 ± 0.04 0.015 ± 0.001 0.17 ± 0.00
SpringCr. arm 11/20/96 10kdTan 1/2 0.018 ± 0.001 0.33 ± 0.07 0.0033 ± 0.0026 0.033 ± 0.003
SpringCr. arm 11/20/96 10kdTan 2/2 0,022 ± 0.003 0.30 ± 0.00 0.0033 ± 0.0008 0.033 ± 0.003
SpringCr. arm 12/11/96 0,40gmMem 1/2 0.032 ± 0.002 0.31 ± 0.01 0.011 ± 0.002 0.21 ± 0.00
SpdngCr. arm 12/11/96 0.40~’nMem 2/2 0.032 ± 0.001 0.30 ± 0.01 0.0091 ± 0.0001 0.16 + 0.00
SpringCr. arm 12/11/96 0.451J.m Cap 1/2 0.027 ± 0.004 0.31 ± 0.01 0.025 ± 0.003 0.35 ± 0.00
SpringCr. arm 12/11/96 0.45pmCap 2/2 0.024 ± 0.001 0.32 ± 0.02 0.026 ± 0.001 0.34 ± 0.02
Spring Cr. arm 12/11/96 10 kd Tan 1/2 0.022 ± 0.003 0.26 ± 0.01 0.0022 ± 0.0008 0.053 ± 0.002
Spring Cr. arm 12/11/96 10kdTan 2/2 0.024 ± 0.1301 0.26 ± 0.01 0.0030 ± 0.0010 0.051 ± 0.003
Spring Cr. ann 05/28/97 0.401xmMem 1/2 0.034 ± 0.005 0.52 ± 0.02 0.0056 ± 0.0016 0.051 + 0,002
SpringCr. arm 05/28/97 0.40panMem 2/2 0.030 ± 0.002 0.49 ± 0.02 0.0049 ± 0.0017 0.050 ± 0.003
Spring Cr. ann 05/28/97 0.45 I~nCap 1/2 0.029 ± 0.006 0.49 ± 0.04 0.0050 ± 0.0005 0.059 ± 0.001
SpringCr. arm 05/28/97 0.45gmCap 2/2 0.027 ± 0.005 0.51 ± 0.04 0.0050 ± 0.0015 0.059 ± 0.001
SpringCr. arm 05/28/97 10kdTan 1/2 0.017 ± 0.001 0.38 ± 0.01 <0.001 ± 0.001 0.011 ± 0.001
SpringCr. arm 05/28/97 10kdTan 2/2 0.017 ± 0.001 0.38 ± 0.03 0.0011 ± 0.0011 0.010 ± 0.002
Colusa Basin Drain 06/06/97 0.40panMem 1/2 1.5 ± 0.1 10 ± 0 0.012 ± 0.001 0.082 ± 0.001
Colusa Basin Drain 06/06/97 0.40 gtn Mere 2/2 1.6 ± 0.0 10 ± 0 0.015 ± 0.001 0.087 ± 0.003
Colusa Basin Drain 06/06/97 0,45panCap 1/2 1.6 ± 0.0 9.8 ± 0.2 0.013 ± 0.0130 0.079 ± 0.000
Colusa Basin Drain 06/06/97 0.45 gtn Cap 2/2 1.6 ± 0.0 10 ± 1 0.017 ± 0.000 0.077 ± 0.003
Colusa Basin Drain 06/06/97 10kdTan 1/2 1.3 ± 0.1 9.0 ± 0.4 0.0099 ± 0.0013 0.066 ± 0.004
Colusa Basin Drain 06/06/97 10kdTan 2/2 1.3 ± 0.1 9.3 ± 0.0 0.010 ± 0.001 0.066 ± 0.0@)
YoloBypass 01/07/97 0,40pmMem 1/2 0.081 ± 0.006 2.1 ± 0.0 0.0065 ± 0.0013 0.068 ± 0.003
YoloBypass 01/07/97 0.40~tmMem 2/2 0.082 ± 0.001 2.1 ± 0.0 0.0048 ± 0.0015 0.053 + 0.002
YoloBypass 01/07/97 0.45gmCap 1/2 0.075 ± 0.002 2.1 ± 0.1 0.0078 ± 0.0030 0.079 + 0.001
YoloBypass 01/07/97 0.45BrnCap 2/2 0.081 ± 0.000 2.1 ± 0.0 0.0065 ± 0.0024 0.075 ± 0.001
YoloBypass 01/07/97 10kdTan 1/2 0.061 ± 0.003 1.7 :t: 0.1 0.0031 ± 0.0018 0.029 ± 0.005
YoloBypass 01/07/97 10kdTan 2/2 0.059 ± 0.001 1.6 ± 0.0 0.0038 ± 0.0004 0.024 ± 0.001



Table A4-1. Concentrations of major cations and trace elements in filtered water samples-Continued

Zinc Zirconium
Date Filter Split (pg/L) (pg/L}Site         (mmlddlyy)                 replicate

ICP-MS              ICP-MS

Sac.R.-Shasta 07112/96 0.401LLmMem 1/1 2.3 + 0.1 0.054 ± 0,003
Sac.R.-Shasta 07112/96 0.40p.mMem 2/2 2.2 ± 0.1 0.045 ± 0,000
Sac, R.-Shasta 07/12/96 0.45p.mCap 1/1 3.1 ± 0.0 <0.017 ± 0.000
Sac.R.-Shasta 07/12/96 0.45gmCap 2/2 2.3 ± 0.1 0.023 ± 0,007
Sac.R.-Shasta 07/12/96 10kdTan 1/3 2.2 ± 0.0 <0.017 ± 0.003
Sac.R.-Shasta 07/12/96 10kdTan 2/3 2.4 ± 0.1 0.019 ± 0.007
Sac. R.-Shasta 07/12/96 10 kd Tan 313 -- ± -- -- ± --
Sac. R.-Shasta 09/19/96 0.40 p, rn Mem 1/2 4.5 0.2 0.043 0.000
Sac.R.-Shasta 09/19/96 0.40pmMem 2/2 4.3 ± 0.1 0.029 ± 0.010
Sac.R.--Slmsta 09/19/96 0.45 p,.m Cap 1/2 4.9 ± 0.4 0.015 ± 0.010
Sac.R.-Sb.asta 09/19/96 0.45panCap 2/2 4.3 ± 0.1 0.0094 ± 0.0000
Sac. R..-Shasta 09/19/96 10kdTan 1/2 3.6 ± 0.I <0.003 ± 0,001
Sac. R,-Shasta 09119/96 10kdTan 2/2 3.5 ± 0.1 <0.008 ± 0,005
Sac. R.-Shasta 11/19/96 0.40 pan Mern 1/2 1.0 ± 0.2 0.016 ± 0.003
Sac. R.--Shasta 11/19/96 0.40 lamMem 2/2 0.86 ± 0.06 0.015 ± 0.007
Sac. R.-Shasta 11119/96 0.45 I.tmCap 1/2 0.77 ± 0.09 0.011 ± 0.004
Sac. R.-Shasta 11119/96 0.45 t.tm Cap 2/2 0.94 ± 0.09 0.0078 ± 0.0046
Sac. R.-Shasta 11/19/96 10kdTan 1/2 1.3 ± 0.2 <0.005 ± 0.000
Sac. R.--Shasta 11119/96 10kdTan 2/2 1.1 ± 0.0 0.0070 ± 0.0011
Sac. R.--Shasta 12/12/96 0.40pmMem 1/2 3.7 ± 0.1 0.014 + 0.005
Sac. R.---Shasta 12/12/96 0.40gmMem 2/2 4.0 ± 0.1 0.022 ± 0.007
Sac. R.-Shasta 12/12/96 0.45grnCap 1/2 4.9 ± 0.2 0.028 ± 0.003
Sac. R.-Shasta 12/12/96 0.45panCap 2/2 5.0 ± 0.2 0.015 ± 0,005
Sac. R.-Shasta 12/12/96 10kdTan 1/2 3.3 ± 0.0 0.013 ± 0,007
Sac. R.--Shasta 12/12/96 10kdTan 2/2 3.5 ± 0.1 <0.006 ± 0,001
Sac. R.--Shasta 05/29/97 0.40p, mMem 112 1.1 ± 0,0 0.069 ± 0.009
Sac. R.-Shasta 05129/97 0.40 !.tm Mem 2/2 0.99 ± 0,12 0.038 ± 0,005
Sac. R.-Shasta 05/29/97 0.451amCap 1/2 1.1 + 0.1 0.027 ± 0.000
Sac. R.-Shasta 05/29/97 0.45/amCap 2/2 1.0 ± 0.1 0.017 ± 0.002
Sac. R.-Shasta 05/29/97 10 kd Tan 1/2 0.79 ± 0.07 < 0.005 ± 0.005
Sac. R.-Shasta 05/29/97 10 kd Tan 2/2 0.63 ± 0.07 < 0.005 ± 0.005
Sac. R.-Keswick 07/11/96 0.40p.mMem 1/2 3.1 ± 0.4 0.028 ± 0.005



Table A4-1. Concentrations of major cations and trace elements in filtered water samples--Continued

Zinc Zirconium
Date Rlter Split (pg/L} (pg/L)Site (mm/dd/yy) repli~te ICP-MS ICP--MS

Sac.R.-Keswick 07111/96 0.40pmMem 2/2 1.7 ± 0.1 0.030 ± 0.005
Sac. R.-Keswick 07/11/96 0.45pmCap 1/2 1.8 ± 0.1 0.031 ± 0.007
Sac.R.-Keswick 07/11/96 0.45gmCap 2/2 1.8 ± 0,1 0.029 ± 0.003
Sac.R.-Keswick 07/11/96 10kdTan 1/3 1.8 ± 0.0 0.019 ± 0.004
Sac. R.-Keswick 07/11/96 10kdTan 2/3 2.2 ± 0.5 0.016 ± 0.004
Sac.R.-Keswick 07/11/96 10kdTan 3/3 2.1 ± 0.6 0.012 ± 0.006
Sac. R.-Keswick 09/19/96 0.40panMem 1/2 2.9 ± 0.0 0.016 ± 0.005
Sac.R.-Keswick 09/19/96 0.40gmMem 2/2 3.4 ± 0.0 0.013 ± 0.004
Sac.R.-Keswick 09119/96 0.45pmCap 1/2 3.5 ± 0.I 0.0092 ± 0.0030
Sac. R.-Keswick 09/19/96 0.45p~nCap 2/2 3.0 ± 0.1 0.0077 ± 0.0019
Sac. R.-Keswick 09/19/96 10kdTan 1/3 2.6 ± 0.1 <0.008 ± 0,001
Sac. R.-Keswick 09/19/96 10kdTan 2/3 2.3 ± 0.1 <0.008 ± 0.005

~ Sac. R.-Keswick 09/19/96 10kdTan 3/3 2.4 ± 0.1 <0.008 ± 0.003
Sac.R.-Keswick 11/21/96 0.40gmMem 1/2 3.9 ± 0.1 0.0084 ± 0.0026

I Sac. R.-Keswick 11/21/96 0.40 grn Mere 2/2 4.0 ± 0.2 0.014 ± 0.008
"-~ Sac. R.-Keswick 11/21/96 0.451,tm Cap 1/2 4.5 ± 0.3 0.0096 ± 0.0056
~ Sac. R.-Keswick 11/21/96 0.45pmCap 2/2 4.5 ± 0.1 0.0086 ± 0.0042

�..O Sac. R.-Keswick 11/21/96 10kdTan 1/2 2.9 ± 0.1 0.0055 ± 0.0004
Sac. R.-Keswick 11/21/96 10kdTan 2/2 2.9 ± 0.1 <0.005 ± 0.005

O1 Sac.R.-Keswick 12/11/96 0.40panMem I/2 7.0 ± 0.1 0.015 ± 0.008
�~ Sac. R.-Keswick 12/11/96 0.40tunMem 2/2 6.5 ± 0.2 0.012 ± 0.001

~0 Sac. R.-Keswick 12/11/96 0.45panCap 1/2 8.4 ± 0.2 0.014 ± 0.005
Sac. R.-Keswick 12/11/96 0.45 Inn Cap 2/2 8.8 ± 0.4 0.026 ± 0.006
Sac. R.-Keswick 12/11/96 10kdTan 1/2 4.9 ± 0.2 <0.006 ± 0.003
Sac. R.-Keswick 12/11/96 10kdTan 2/2 4,9 ± 0,1 0.0081 ± 0.0031
Sac. R.-Keswick 01/02/97 0.40gmMem 1/2 8.9 ± 0.2 0.011 ± 0.005
Sac. R.-Keswick 01/02/97 0.40pznMem 2/2 9.2 ± 0.2 0.014 ± 0.004
Sac, R,-Keswick 01/02/97 0,45 I.tmCap I/2 16 + 1 0.010 ± 0.004
Sac. R.-Keswick 01/02/97 0.45 grn Cap 2/2 16 ± 0 0.017 ± 0.006
Sac. R.-Keswick 01/02/97 10kdTan 1/3 8.1 ± 0.2 <0.006 ± 0.000
Sac. R.-Keswick 01102/97 10kdTan 2/3 8.1 ± 0.2 0.0084 ± 0.0039

.~’ Sac.R.-Keswick 01102/97 10kdTan 3/3 7.9 ± 0.3 <0.007 ± 0.001
~ Sac. R.-Keswick 05/28/97 0.40p.mMem 1/2 1.5 ± 0.1 0.019 ± 0.004
~. Sac. R.-Keswick 05/28/97 0.40 p, rn Mem 2/2 1.5 ± 0.0 0.038 ± 0.003



Table A4-1. Concentrations of major cations and trace elements in filtered water samples--Continued

Z~n~ Z~monium
Date Filter Split (pg/L) (pg/L)Site (mm/dd/yy) replicato ICP.-MS ICP-MS

Sac. R.-Keswick 05128/97 0.45panCap 112 2.6 + 0.l 0.017 ± 0,002
Sac. R.-Keswick 05/28/97 0.45 pan Cap 2/2 2.2 ± 0.2 0.013 ± 0.003
Sac.R,-Keswick 05/28/97 10kdTan 1/2 1.6 ± 0,1 <0,005 ± 0.002
Sac.R.-Keswick 05/28/97 10kdTan 2/2 1.7 ± 0.1 0.0063 ± 0.0046
Sac. R.-BendBr. 07/11/96 0.40gmMem 1/2 1.7 ± 0.0 0,051 ± 0.003
Sac. R.-BendBr. 07111/96 0.40panMem 2/2 1.5 ± 0.0 0,029 ± 0.000
Sac.R.-BendBr. 07/11/96 0.45panCap 1/2 1.6 ± 0.0 0.031 ± 0.003
Sac.R.-BendBr. 07/11/96 0.451~mCap 2/2 1.3 ± 0.1 0.022 ± 0.000
Sac. R.-BendBr. 07/11D6 10kdTan 1/3 1.3 ± 0.1 <0.017 ± 0.002
Sac. R.-BeadBr. 07/11/96 10kdTan 2/3 1.2 ± 0.1 0,020 ± 0.007
Sac. R.-Bend Br. 07/11/96 10 kd Tan 313 ± ±
Sac. R.-Bend Br. 09/20/96 0.40 pan Mem I/2 2.8 ± 0,7 0.016 ± 0.002
Sac. R.-Bend Br. 09120/96 0.40 pan Mere 2/2 2.6 ± 0.6 0.022 ± 0.005
Sac. R.-BendBr. 09/20D6 0.45gmCap 1/2 2.9 ± 0,1 0,023 ± 0.004
Sac. R.-BendBr. 09120/96 0.45pmCap 2/2 2.7 ± 0,1 0.017 ± 0,003
Sac.R.-BendBr. 09/20/96 10kdTan 1/2 1.9 ± 0,I <0.008 ± 0,003
Sac, R,-Bend Br. 09/20/96 10 kd Tan 2/2 2.3 ± 0.2 < 0.008 ± 0.005
Sac. R.-BendBr. 11/22/96 0,40gmMem 1/2 2.0 ± 0.1 0.058 ± 0.011
Sac. R.-BendBr. 11122/96 0,401amMem 2/2 2.0 ± 0.1 0.054 ± 0.005
Sac. R.-BendBr. 11/22/96 0.45panCap 1/2 2.7 ± 0,1 0.044 ± 0.007
Sac, R,-BendBr. 11/22/96 0.45graCap 2/2 2.7 ± 0.0 0.041 ± 0.005
Sac. R.-BendBr. 11122/% 10kdTan 1/2 1.9 ± 0.3 <0.005 ± 0.001
Sac. R.-Bead Br. 11/22/96 10 kd Tan 2/2 1.9 ± 0.4 < 0.005 ± 0,007
Sac. R.-BendBr. 12/12/96 0.401amMem 1/2 1.1 ± 0,1 0.031 ± 0.005
Sac. R.-Bend Br. 12/12/96 0.40 p.m Mere 2/2 1.2 ± 0,0 0.032 ± 0.006
Sac. R.-BendBr. 12/12/96 0.45pmCap 1/2 1.4 ± 0.0 0.026 ± 0.004
Sac. R.-BendBr. 12/12/96 0.45pmCap 2/2 1.9 ± 0,1 0.020 ± 0.008
Sac. R.-Bend Br. 12/12/96 10 kd Tan 1/2 0.80 ± 0,06 < 0.006 ± 0.002
Sac. R.-BendBr. 12/12/96 10kdTan 2/2 0.76 ± 0.02 0.0075 ± 0.0046
Sac. R.-BendBr. 01/03/97 0,40praMem 1/2 0.79 ± 0.05 0.078 ± 0.015
Sac. R.-Bend Br. 01103/97 0,40 pm Mere 2/2 0.32 ± 0.04 0,037 ± 0.009
Sac. R.-Bend Br. 01103/97 0.45 Ixrn Cap 1/2 2.0 ± 0.0 0.033 ± 0.005
Sac. R.-Bend Br. 01/03/97 0.45 pan Cap 2/2 0.84 ± 0.02 0.028 ± 0.002



Table A4-1. Concentrations of major cations and trace elements in filtered water samples--Continued

Zino Ziroonium
Date Rlt~r Split (pg/L) (l.=g/L)Site         (mm/dd/w)                 replicate        ICP-MS              ICP-MS

Sac. R.-Bend Br. 01/03/97 10 kd Tan 1/2 0.43 ± 0.07 0.0093 ± 0.0028
Sac.R.-BendBr. 01/03/97 10kdTan 2/2 0.36 ± 0.03 0.017 ± 0.004
Sac. R.-BendBr. 05/30/97 0.40lmaMem 1/2 1.1 ± 0.2 0,046 ± 0,004
Sac. R.-Bend Br. 05/30/97 0.40 wn Mere 2/2 0.94 ± 0.07 0,038 ± 0.000
Sac. R.-Bend Br. 05/30/97 0.45 p,m Cap 1/2 2.3 ± 0.3 0.028 ± 0.004
Sac.R.-BendBr. 05/30/97 0.45g.mCap 2/2 3.2 ± 0.1 0.027 ± 0,003

Sac. R.-BendBr. 05/30/97 10kdTan 1/2 1.1 ± 0.1 0.0067 ± 0.0023
Sac.R.-BendBr. 05/30/97 10kdTan 2/2 1.0 ± 0,1 <0.005 ± 0.003
Sac. R.-Colusa 07/16/96 0.40 ~ Mere 1/2 0,62 ± 0.21 0.035 ± 0.006
Sac. R.-Colusa 07/16/96 0.40 p,m Mem 2/2 0.67 ± 0.07 0.035 ± 0.001
Sac. R.-Colusa 07/16/96 0.45 Nan Cap 1/1 1.4 ± 0.0 0.034 ± 0,004

Sac. R.-Colusa 07116/96 10 kd Tan 1/2 -- ± -- -- ± --
Sac. R.-Colusa 07/16/96 10 kd Tan 2/2 -- ± -- -- ± --
Sac. R.-Colusa 09/25/96 0.40 ~’n Mere 1/2 0.49 ± 0.03 0.021 ± 0.006
Sac. R.-Colusa 09/25/96 0.40pJnMem 2/2 1.3 ± 0.1 0,034 ± 0.008
Sac. R.-Colusa 09/25/96 0.45 Wn Cap I/2 0.94 ± 0.10 0.018 ± 0.000
Sac. R.-Colusa 09/25/96 0,45 tgnCap 2/2 1.2 ± 0.4 0.019 ± 0.001

Sac. R.-Colusa 09/25/96 10 kd Tan 1/2 0.33 ± 0.04 0,013 ± 0.004
Sac. R.--Colusa 09/25/96 10 kd Tan 2/2 0.39 ± 0.04 0.014 ± 0.003
Sac. R.-Colusa 11/13/96 0.40 Wn Mem 1/2 0.55 ± 0.03 0.035 ± 0.008
Sac. R,-Colusa 11/13/96 0.401amMem 2/2 0.50 ± 0.02 0.039 ± 0.000
Sac. R.-Colusa 11113/96 0.45BmCa_p 1/2 0.51 ± 0,03 0.022 ± 0.003
Sac. R.-Colusa 11/13/96 0.45 grn Cap 2/2 0.48 ± 0.04 0.023 ± 0.009
Sac. R.-Colusa 11/13/96 10kdTan 1/2 0.34 ± 0.01 0.0070 ± 0.0051
Sac, R.-Colusa 11/13/96 10kdTan 2/2 0.50 ± 0.12 0,010 ± 0.009
Sac. R.-Colusa 12/16/96 0.40 Nan Mem 1/2 0,61 ± 0.05 0.039 ± 0.009
Sac. R.-Colusa 12/16/96 0.40 Nan Mem 2/2 0.71 ± 0.21 0.023 ± 0.006
Sac. R.-Colusa 12/16/96 0.45 Ixm Cap 1/2 1.8 ± 0.2 0.032 ± 0,008
Sac. R.-Colusa 12/16/96 0.45~mCap 2/2 0.87 ± 0.01 0.020 ± 0.003

Sac. R.--Colusa 12/16/9J5 10kdTan 1/2 0.55 ± 0.07 0.015 ± 0.001
Sac. R.-Colusa 12/16/96 10kdTan 2/2 0.61 ± 0.06 0.0074 ± 0.0022
Sac.R.--Colusa 01/04/97 0.40~unMem 1/2 0.16 ± 0.02 0.074 ± 0.012
Sac. R.-Colusa 01/04/97 0.40panMem 2/2 0,21 ± 0.08 0.049 ± 0.015



Table A4-1. Concentrations of major cations and trace elements in filtered water samples-Continued
Zin~ Zirconium

Date Filter Split (pg/L} (pg/L}Site (mm/dd/yy) replicate ICP-MS ICP-MS

Sac. R.-Colusa 01104197 0.45 grn Cap 1/2 1.1 ± 0.0 0.067 ± 0.012

Sac. R.-Colusa 01/04/97 0.45 gm Cap 2/2 0.40 ± 0.06 0.081 + 0.006

Sac. R.-Colusa 01/04/97 10kdTan 1/2 0.17 ± 0.03 0.043 ± 0.008

Sac. R,-Colusa 01/04/97 10 kd Tan 2/2 0.20 ± 0.04 0.041 + 0.019
Sac. R.-Colusa 06/03/97 0.40 gm Mem 1/2 1.0 ± 0.3 0.029 ± 0.000
Sac. R.-Colusa 06/03/97 0.40 grn Mem 2/2 0.46 ± 0.06 0.067 + 0.005

Sac. R.-Colusa 06/03/97 0.45gmCap 1/2 1.2 + 0.0 0.017 ± 0.001

Sac. R.-Colusa 06/03/97 0.45tunCap 2/2 0.99 ± 0.13 0.016 ± 0.002

Sac, R.-Colusa 06/03/97 10kdTan 1/2 0.60 ± 0.28 <0.005 ± 0.002

Sac. R.-Colusa 06/03/97 10 kd Tan 2/2 0.88 ± 0.33 0.0055 ± 0.0042
Sac. R.-Verona 07/18/96 0.40psnMem 1/2 1.3 ± 0.1 0.039 ± 0.005
Sac. R.-Verona 07/18/96 0.40gmMem 2/2 1.9 ± 0.7 0.032 ± 0.006
Sac. R.-Verona 07/18/96 0.45 pan Cap 1/2 0.37 ± 0.04 0.033 ± 0.009
Sac. R.-Verona 07/18/96 0.45 p.m Cap 2/2 0.62 ± 0.17 0.027 ± 0.008

Sac. R.-Verona 07/18/96 10kdTan 1/3 0.24 ± 0.03 <0.017 ± 0.000
Sac. R.-Verona 07/18/96 10kdTan 2/3 0.17 ± 0.08 0.017 ± 0.004
Sac. R.-Verona 07/18/96 10kdTan 3/3 -- ±- -- ±-
Sac, R.-Verona 09/26/96 0.40 grn Mere 1/2 0.63 ± 0.06 0.025 ± 0.000

Sac, R.-Verona 09/26/96 0.40gmMem 2/2 0,71 ± 0.19 0.013 ± 0.003

Sac.R.-Verona 09/26/96 0.45gmCap 1/2 0.58 ± 0.07 0.019 ± 0.004
Sac, R.-Verona 09/26/96 0.45 p.m Cap 2/2 0.64 ± 0.09 0.017 ± 0.002

Sac. R.-Verona 09/26/96 10kdTan 1/2 0.33 ± 0.13 <0.008 ± 0,003

Sac. R.-Verona 09/26/96 10 kd Tan 2/2 0.35 ± 0.07 < 0.008 ± 0.003
Sac. R.-Verona 11/14/96 0.40gmMem 1/1 -- ±- -- ±-
Sac. R.-Verona 11/14/96 0.45grnCap 1/2 0.63 ± 0.07 0.047 ± 0.015
Sac. R.-Verona 11/14/96 0.45panCap 2/2 0.55 ± 0.06 0.073 ± 0.036

Sac. R.-Verona 11/14/96 10kdTan 1/1 -- ± -- -- ±-
Sac, R.-Verona 12/18/96 0.40grnMem 1/2 0.62 ± 0,10 0.035 ± 0,005
Sac, R.-Verona 12/18/96 0.40iamMem 2/2 0,58 ± 0.03 0.038 ± 0.013
Sac. R.-Verona 12/18/96 0.45 gm Cap 1/2 0,59 ± 0.03 0.033 ± 0.003
Sac. R.-Verona 12/18/96 0.45 grn Cap 2/2 0.70 ± 0.06 0.032 ± 0.005

Sac. R.-Verona t2/18/96 10kdTan 1/2 0.62 ± 0.07 0.016 ± 0.006
Sac. R.-Verona 12/18/96 10kdTan 2/2 0.30 ± 0.08 0.013 ± 0.005



’1

Table A4-1. Concentrations of major cations and trace elements in filtered water samples--Continued
Zino Zimonium

Dat~ RIt~r Split (pg/L) (pg/L)Site (mm/dd/yy) replicate ICP-MS ICP-MS

Sac. R,-Verona 06/04/97 0.40p_mMem 1/2 0.49 ± 0.08 0.025 ± 0.012
Sac. R.-Verona 06104197 0.40pxnMem 2/2 0.32 ± 0.21 0.024 ± 0.009

Sac. R.-Verona 06104197 0.451amCap 1/2 1.2 + 0.0 0.013 ± 0.003
Sac. R.-Verona 06/04/97 0.45 pm Cap 2/2 1.1 + 0.5 0.013 ± 0.004

Sac. R.-Verona 06/04/97 I0 kd Tan 1/2 0.27 ± 0.08 0.0057 ± 0.0074

Sac. R.-Verona 06/04/97 10kdTan 2/2 0.57 ± 0.17 <0.005 ± 0.003
Sac.R,-Freeport 07/17/96 0.401amMem 1/2 0.59 ± 0.05 <0.017 ± 0.001

Sac.R.-Freeport 07117/96 0.40pxnMem 2/2 1.1 + 0.1 0.019 ± 0.008
Sac. R.-Freeport 07/17/96 0.451amCap 1/2 0.81 + 0,04 0.067 ± 0.000
Sac, R.-Freeport 07/17/96 0.45 lara Cap 2/2 0.55 + 0.04 0.036 ± 0.002

Sac. R.-Freeport 07/17/96 10 kd Tan 1/3 0.34 ± 0.08 0.014 ± 0.006
Sac. R.-Freeport 07/17/96 10kdTan 2/3 0.37 ± 0.12 0.018 ± 0.004

O Sac. R.-Freeport 07/17/96 10 kd Tan 3/3 -- ± -- -- ± --
Sac, R.-Freeport 09124/96 0.40 pan Mem 1/2 0.96 ± 0.06 0.015 ± 0.004

I Sac. R.-Freeport 09/24/96 0.40 lain Mem 2/2 0.64 + 0.08 0.013 ± 0.003
"-~ Sac. R.-Freeport 09/24/96 0.45 ~tra Cap 1/2 0.67 + 0.04 0.012 ± 0.1201

~ Sac. R.-Freeport 09124[96 0.45 pan Cap 2/2 0.69 + 0.03 0.025 ± 0.014

�~ Sac. R.-Freeport 09/24/96 10kdTan 1/2 2.2 ± 0.1 <0.009 ± 0.003

Sac. R.-Freeport 09124/96 I0 kd Tan 2/2 0.58 ± 0.01 < 0.003 ± 0.001
O1 Sac. R.-Freeport 11/12/96 0.40~LrnMem 1/2 0.75 + 0.07 0.027 ± 0.003

~, Sac. R.-Freeport 11/12/96 0.40gmMem 2/2 0.61 ± 0.05 0.017 ± 0.006

I~ Sac. R,-Freeport 11/12/96 0.45gmCap 112 1.0 ± 0.0 0.014 + 0.004
Sac. R.-Freeport 11/12/96 0.45[~mCap 2/2 1.0 ± 0.1 0.015 ± 0.000

Sac. R.-Freeport 11/12/96 10kdTan 1/2 0.54 + 0.03 <0.005 + 0.005
Sac. R.-Freeport 11/12196 10kdTan 2/2 0.70 ± 0.06 <0.005 ± 0.001
Sac. R.-Freeport 12/17/96 0.40 ~tm Mem 1/2 0.63 ± 0.13 0.047 ± 0.006
Sac. R.-Freeport 12/17/96 0.40~amMem 212 0.47 ± 0.28 0.10 ± 0.01
Sac. R.-Freeport 12/17/96 0.451amCap 1/2 0.51 ± 0.06 0.062 ± 0,019
Sac. R.-Freeport 12/17/96 0.45praCap 2/2 0.65 ± 0.09 0.053 ± 0.014

Sac. R.-Freeport 12/17/96 10 kd Tan 1/2 0.42 ± 0.06 0.023 ± 0.003
Sac. R,-Freeport 12/17/96 10kdTan 2/2 0.34 ± 0.11 0,019 ± 0.003

.~ Sac. R.-Freeport 01/06/97 0.40lamMem 1/2 0.11 ± 0.02 0.I0 ± 0.00
~ Sac. R.-Freeport 01/06/97 0.40pmMem 2/2 0.31 ± 0.07 0.10 ± 0.01



Table A4-1. Concentrations of major cations and trace elements in filtered water samples-Continued

Zinc Zirconium
Date Filter ~plit (pg/L) (pg/L)Site (mm/dd/yy) replicate

ICP-MS ICP-MS
Sac. R.-Freel~3rt 01/06/97 0.451unCap 1/2 1.1 + 0.2 0.091 ± 0.018
Sac. R.-Freeport 01106/97 0.45 pan Cap 2/2 0.20 ± 0.02 0.090 ± 0.014
Sac. R.-Freeport 01/06/97 10 kd Tan 1/2 1.2 ± 0.1 0.017 ± 0.003
Sac. R.-Freeport 01106/97 10 kd Tan 2/2 0.085 ± 0.014 0.022 ± 0.002
Sac.R.-Freeport 06/05/97 0.40[araMem 1/2 1.1 + 0.1 0.015 ± 0.003
Sac. R.-Freeport 06/05/97 0.401amMem 2/2 0.23 ± 0.04 0.013 ± 0.005
Sac. R.-Freeport 06/05/97 0.45gmCap 1/2 0.22 ± 0.02 0.013 ± 0.002
Sac. R.-Freeport 06/05/97 0.45 IJ_rn Cap 2/2 0.28 ± 0.04 0.016 ± 0.002
Sac. R.-Freeport 06105/97 10 kd Tan I/2 0.35 ± 0.05 < 0.005 ± 0.002
Sac. R.-Freeport 06105/97 10 kd Tan 2/2 0.32 ± 0.03 < 0.1)05 ± 0.003
Sac. R.-Freeport, dup 06/05/97 0.40 pan Mem 1/2 0.39 ± 0.10 0.024 ± 0.004
Sac. R.-Freeport, dup 06/05/97 0.40pznMem 2/2 0.35 ± 0.15 0.027 ± 0.003
Sac. R.-Freeport, dup 06/05/97 0.45 p.m Cap 1/2 0.25 ± 0.14 0.018 ± 0.003
Sac. R.-Freeport, dup 06/05/97 0.45 pan Cap 2/2 0.25 ± 0.09 0.021 ± 0.001
Sac. R.-Freeport, dup 06/05/97 10 kd Tan 1/2 0.093 ± 0.056 < 0.004 ± 0.002
Sac. R.-Freeport, dup 06/05/97 10kdTan 2/2 0.13 ± 0.08 <0.004 ± 0.000
FlatCr. 12/11/96 0.40grnMem 1/2 23 ± 1 0.026 ± 0.004
FlatCr. 12/11/96 0.401xrnMem 2/2 23 ± 1 0.020 ± 0.004
FlatCr. 12/11/96 0.451xrn Cap 1/2 18 ± 0 0.020 ± 0.001
FlatCr. 12/11D6 0.45grnCap 2/2 18 ± 1 0.023 ± 0.006
FlatCr. 12/11/96 10kdTan 1/2 13 ± 0 0.0084 ± 0.0021
FlatCr. 12/11/96 10kdTan 2/2 12 ± 0 0.011 ± 0.004
FlatCr. 05/29/97 0.401araMem 1/2 5.5 ± 0.1 0.0066 ± 0.0060
Flat Cr. 05/29/97 0.40 ILtrn Mem 2/2 5.9 ± 0.2 0.0068 ± 0.0009
FlatCr. 05/29/97 0.45mmCap 1/2 6.8 ± 0.3 0.0070 ± 0.0015
Flat Cr. 05/29/97 0.45 pan Cap 2/2 7.8 ± 0.1 0.0053 ± 0.0028
Flat Cr. 05/29/97 10 kd Tan 1/2 5.3 ± 0.3 < 0.004 ± 0.002
FlatCr. 05/29D7 10kdTan 2/2 5.0 ± 0.1 <0.004 + 0.000
Spring Cr.-Weir 12/11D6 0.40 ~ Mem 1/2 529 ± 9 0.039 ± 0.006
SpringCr.-Weir 12/11/96 0.40p.mMem 2/2 565 ± 27 0.040 ± 0.005
SpringCr.-Weir 12/11/96 0.45gmCap 1/2 568 ± 7 0.044 ± 0.002
SpringCr.-Weir 12/11/96 0.45~mCap 2/2 567 ± 18 0.036 ± 0.009
SpdngCr.-Weir 12/11/96 10kdTan I/2 560 ± 4 0.041 ± 0.000



Table A4-1. Concentrations of major cations and trace elements in filtered water samples-Continued

Zinc Zirconium
Date Rlt~" Split (l~g/L} (pg/L)Site         (mm/dd/yy)                 replicate        ICP-MS              ICP-MS

Swing Cr.--Weir 17./11/96 10 kd Tan 2/2 544 ± 7 0.043 ± 0.006
SpringCr,-Weir 05/28/97 0.40~amMem 1/2 992 ± 40 0.010 ± 0,001
Spring Cr,-Weir 05/28/97 0.40 ~n Mem 2/2 1,020 ± 50 0.0088 ± 0.0022
SpringCr,-Weir 05/28/97 0.45panCap 1/2 916 ± 15 0.011 ± 0,001
Spring Cr.-Weix 05/28D7 0.45 pan Cap 2/2 968 ± 4 0.0079 ± 0.0013
Spring Cr.-Weir 05/28/97 10 kd Tan 1/2 853 ± 2 0.0076 ± 0.0037
Spring Cr,-Weir 05/28/97 10 kd Tan 2/2 884 ± 4 0.0076 ± 0.0020
SwingCr.-Road 01/0:2/97 0.40tgnMem 1/2 1,360 ± 30 0.051 ± 0.004
SpringCr,-Road 01/02/97 0,401maMem 2/2 1,350 ± 40 0.066 ± 0.020
Spring Cr,-Road 01/02/97 0.45 lain Cap 1/2 1,320 ± 30 0.063 ± 0.007
SwingCr.-Road 01/02/97 0.45panCap 2/2 1,340 ± 20 0.064 ± 0.002
Spring Cr,-Road 01/02/97 10 kd Tan 1/2 1,280 ± 20 0.057 ± 0,007

~’~ Spring Cr,-Road 01/02/97 10 kd Tan 2/2 1,250 ± 30 0.053 -v 0.004
Whiskeytown 12/11/96 0.40[xmMem 1/2 0.55 ± 0.04 0.036 ± 0.024

[ Whiskeytown 12/11/96 0.40p, mMem 2/2 0.66 ± 0.04 0.020 ± 0.005
Whiskeytown 12/11D6 0.45[unCap 1/2 1.1 ± 0.0 0.011 ± 0.003

~ Whiskeytown 12/11/96 0,45tamCap 2/2 1.3 ± 0.1 0.012 ± 0.003

�~O Whiskeytown 12/11/96 10kdTan 1/2 0.92 ± 0.I1 0.016 ± 0.009
Whiskeytown 12/1t/96 10kdTan 2/2 0.94 ± 0.08 <0.006 ± 0,002

O1 Whiskeytown 05/29/97 0.40lgnMem 1/2 0.18 ± 0.05 0.011 ± 0.003
~. Whiskeytown 05/29/97 0.40gmMem 2/2 0.18 ± 0.06 0,014 ± 0.002
~. Whiskeytown 05/29/97 0.45 pan Cap 1/2 0.67 ± 0.04 0.010 ± 0.003

Whiskeytown 05/29/97 0.45p, mCap 2/2 3.8 ± 0.4 0.0091 ± 0.0023
Whiskeytown 05/29/97 10 kd Tan 1/2 0.17 ± 0.03 < 0.004 ± 0.001
Whiskeytown 05/29/97 10kdTan 2/2 0.34 ± 0.15 <0.004 ± 0.002
SpringCr. arm 07/12/96 0.401amMem 1/2 1.6 ± 0.1 <0.017 ± 0.005
Spring Cr. arm 07/12/96 0.40 lain Mere 2/2 1.6 ± 0.2 0,016 ± 0.001
Swing Cr, arm 07/12/96 0.45 ~ra Cap 1/2 1.3 ± 0.0 0,024 ± 0.008
Spring Cr. ann 07/12/96 0.45 pan Cap 2/2 1.2 ± 0.2 0.029 ± 0.012
Spring Cr, arm 07/12/96 10 kd Tan 1/3 0.84 ± 0.05 0.019 ± 0.005
Swing Cr. arm 07/12/96 10 kd Tan 2/3 0.68 ± 0.05 < 0.017 ± 0.!301

~. Spring Cr. arm 07/12/96 10 kd Tan 3/3 -- ± -- -- ± --
"~o SpringCr. arm 09/18/96 0.40tamMem 1/2 2.5 ± 0.0 0.0092 ± 0.0074
"~ Spring Cr. arm 09/18/96 0.40 ~tm Mere 2/2 2.5 ± 0.0 < 0.008 ± 0.004



Table A4-1. Concentrations of major cations and trace elements in filtered water samples--Continued

Zinc Zircomum
Date Filter Split (lag/L) (pg/L)Site (mm/dd/yy) replicate ICP-MS ICP-MS

SpringCr, arm 09118/96 0.45lgnCap 1/2 2.8 + 0.0 <0.008 ± 0.004
SpringCr. arm 09/18/96 0.45tunCap 2/2 2.9 ± 0.2 <0.008 ± 0.1301
SpringCr. arm 09/18/96 10kdTan 1/2 2.2 ± 0.0 <0.008 ± 0.001
Spring Cr. arm 09/18/96 10kdTan 2/2 2.5 ± 0.5 <0.008 ± 0.004
SpringCr. arm 11/20/96 0.40pa-nMem 1/2 14 ± 0 0.014 ± 0.008
SpringCr. arm 11/2006 0.40pmMem 2/2 12 ± 0 0.0088 ± 0.0087
Spring Cr. arm 11/20/96 0.45 pm Cap 1/2 15 ± 1 0.0054 ± 0.0037
Spring Cr. arm 11120/96 0.45 pm Cap 2/2 16 ± 0 0.0078 ± 0.0062
SpringCr. arm 11120/96 10kdTan 1/2 11 ± 0 <0.005 ± 0.005
SpringCr. arm 11/20/96 10kdTan 2/2 11 ± 0 <0.005 ± 0.002
SpringCr, arm 12/11/96 0.40pmMem 1/2 47 ± 1 0.0053 ± 0.0042
SpringCr. arm 12/11/96 0.40lmaMem 2/2 47 ± 1 0.0050 ± 0.0017
SpringCr, arm 12/11/96 0.45lamCap 1/2 56 ± 1 0.0059 ± 0.0022
SpringCr. arm 12/11/96 0.45~nCap 2/2 55 ± 1 <0.006 ± 0.002
SpringCr. arm 12/11/96 10kdTan 1/2 36 ± 0 <0.006 ± 0.002
SpringCr. arm 12/11/96 10kdTan 2/2 35 ± 0 0.0037 ± 0.0026
SpringCr. arm 05/28/97 0.40panMem 1/2 2.3 ± 0.3 0.0091 ± 0.0011
Spring Cr. arm 05/28/97 0.40 p_m Mere 2/2 2.0 ± 0.1 0.0097 ± 0.0027
SpringCr. arm 05/28/97 O,45tamCap 1/2 3.1 ± 0.2 <0.004 ± 0.000
SpringCr, arm 05/28/97 0.45p, mCap 2/2 2.8 ± 0.1 0.0074 ± 0.0015
SpringCr. arm 05/28/97 10kdTan 112 2.3 ± 0.2 <0.004 ± 0.000
Spring Cr. arm 05/28/97 I0 kd Tan 2/2 1.8 ± 0.2 < 0.004 ± 0.001
Colusa Basin Drain 06/06/97 0.40 lain Mem 1/2 0.43 ± 0.07 0.040 ± 0.010
Colusa Basin Drain 06/06/97 0.40 pm Mere 2/2 0.53 ± 0,26 0.041 ± 0.003
Colusa Basin Drain 06/06/97 0.45 Cap l/2 0.40 0.09 0.033 0.008
Colusa Basin Drain 06/06/97 0.45 Inn Cap 2/2 0.50 ± 0.10 0.036 ± 0.004
Colusa Basin Drain 06/06/97 10kdTan 1/2 0.26 ± 0.09 0.0094 ± 0.0034
Colusa Basin Drain 06/06/97 10kdTan 2/2 0.35 ± 0.08 0.016 ± 0.007
YoloBypass 01/07/97 0.40pmMem 1/2 0.56 ± 0.14 0.080 ± 0.004
Yolo Bypass 01/07/97 0.40 pan Mem 2/2 0.35 ± 0.01 0.052 ± 0.009
YoloBypass 01/07/97 0.451amCap 1/2 0.88 ± 0.10 0.088 ± 0.006
Yolo Bypass 01/07/97 0.45 lain Cap 2/2 0.49 ± 0.01 0.095 ± 0.004
Yolo Bypass 01107/97 10 kd Tan 1/2 0.18 ± 0.04 0.019 ± 0.004
YoloB~lpass 01107/97 10kdTan 2/2 0.23 ± 0.08 0.015 ± 0.005



Table A4-2. Concentrations of major cations and trace elements in unfiltered (whole) water samples
[Ax, axial; Br., bridge; Cr., creek; CV-AFS, cold vapor atomic fluorescence spectrometry; dup, duplicate; ICP-AES, inductively coupled plasma-atomic emission spectrometry;
ICP-MS, inductively coupled plasma-mass spectrometry; R., fiver; Sac., Sacramento; Split replicate (1/2), first number identifies which replicate was analyzed, second number
represents number of replicate samples. UV-vis, ultraviolet-visible spectroscopy; mngckt/yy, month/day/yea~, ltg/L, microgram per liter; rag/L, milligram per liter. <, less than the
indicated detection limit; --, no data available]

Site Date Split Alund.um Antimo.y Barium Beryllium Bismuth

(nvn/dd/yy) Replicate ICP-MS~CP--AES ICP-MS ICI=-MS ICP-MS ICP-A~ES
Sac. R.- Shasta 07/12/96 1/2 209 __. 1 0.041 + 0.004 15 +_. 1 <0’.03 +’ 0.04 <0.003 + 0.004
Sac. R.-Shasta 07/12/96 2/2 187 ± 5 0.033 - 0.005 15 -+ 0 <0.03 ± 0.00 <0.003 _ 0.003
Sac. R.--Shasta 09/19/96 1/2 73 ± 3 0.044 + 0.015 15 + 0 <0.03 ~- 0.02 <0.003 _ 0.001
Sac. R.-Shasta 09/19/96 2/2 98 ± 14 0.046_ 0.006 15 ± 1 <0.1-+ 0.1 <0.004 ± 0.000
Sac.R.-Shasta 11/19/96 1/2 53 ± 4 0.043 ± 0.013 14 ± 0 <0.1 ± 0.1 <0.004 ± 0.001
Sac.R.-Shasta 11/19/96 2/2 52 ± 4 0.051 ± 0.007 14 ± 1 <0.1 ± 0.0 <0.004 ± 0.1301
Sac. R.-Shasta 12/12/96 1/2 97 ± 3 0.047 ± 0.010 14 ± 0 <0.03 ¯0.00 <0.004 ± 0.001
Sac. R.-Shasta 12/12/96 2/2 95 _.+ 4 0.053 ± 0.008 14 ± 0 <0.03 ± 0.01 0.0065 ± 0.0007
Sac. R.-Shasta 05/29/97 t/2 397_ 23 0.040 ± 0.005 16 ± 0 <0.03 ± 0.04 <0.004 ± 0.001
Sac. R.-Shasta 05/29/97 2/2 414 ± 7 0.052 ± 0.015 15 ± 1 <0.03 ± 0.02 <0.004 ± 0.1301

~1 Sac.R.-Keswick 07/11/96 1/2 175 _+ 14 0.038 ± 0.005 13 ± 0 <0.03 ± 0.02 <0.003 ± 0.002
Sac.R.-Keswick 07/11/96 2/2 169 ± 2 0.040 __. 0.006 13 ± 0 <0.03 ± 0.02 <0.003 ± 0.1301

[ Sac. R.-Keswick 09/19/96 1/2 85 + 15 0.041 ± 0.000 11 ± 1 0.12 ± 0.10 0.0052 ± 0.0028
¯ -~ Sac. R.-Keswick 09/19/96 2/2 57 ± 3 0.035 ± 0.010 11 ± 0 <0.03 ± 0.01 <0.003 ± 0.001

Sac. R.-Keswick 11/21/96 1/2 243 ± 31 0.078 ± 0.008 12 ± 1 0.12 ± 0.09 0.012 ± 0.001
Sac. R.-Keswick 11/21/96 2/2 222 ± 5 0.087 ± 0.009 12 ± 0 <0.1 ± 0.1 0.015 ± 0.001

�,O Sac. R.-Keswick 12/11/96 1/2 157 ± 2 0.060 ± 0.007 13 ± 0 <0.03 ± 0.00 0.0087 ± 0.0032

O1 Sac. R.-Keswick 12/11/96 2/2 165 ± 3 0.053 ± 0.003 13 ± 0 <0.03 + 0.02 0.0066 ± 0.0024
Sac. R.-Keswick 01/0.2/97 1/2 609 ± 5 0.072 ± 0.004 18 ± 1 <0.03 ± 0.02 0.013 ± 0.005

~;= Sac. R.-Keswick 01/02/97 2/2 594 ± 13 0.062 ± 0.009 17 ± 0 <0.03 _+ 0.02 0.0090 ± 0.0001
03 Sac. R.-Keswick 05/28/97 1/2 390 ± 17 0.040 ± 0.005 14 ± 1 <0.03 ± 0.02 <0.004 ± 0.001

Sac. R.-Keswick 05/28/97 2/2 386 ± 21 0.041 ± 0.005 14 ± 1 <0.03 ± 0.04 <0.004 ± 0.001
Sac. R.-BendBr. 07/11/96 1/2 223 _ 5 0.042 ± 0.006 15 ± 1 <0.03 ± 0.02 <0.003 ± 0.001
Sac. R.-BendBr. 07/11/96 2/2 230 ± 5 0.053 ± 0.016 16 ± 0 <0.03 ± 0.02 <0.003 ± 0.000
Sac. R.-BendBr. 09/20/96 1/2 131 ± 5 0.042 ± 0.004 14 ± 0 <0.03 ± 0.02 <0.003 ± 0.001
Sac. R.-BendBr. 09/20/96 2/2 154 ± 20 0.047 ± 0.010 14 ± 1 0.12 ± 0.08 <0.004 _+ 0.001
Sac. R.-BendBr. 11/22/96 1/2 558 ± 55 0.094 ± 0.004 20 ± 0 <0.1 ± 0.1 0.012 ± 0.000
Sac. R.-BendBr. 11/22/96 2/2 520 ± 11 0.086 ± 0.002 20 ± 0 <0.1 ± 0.0 0.013 -+ 0.001
Sac. R.-BendBr. 12/12/96 1/2 1,730 ± 36 0.093 ± 0.007 28 ± 2 0.035 ± 0.011 0.011 ± 0.000
Sac. R.-BendBr. 12/12/96 2/2 1,730 ± 120 0.10 ± 0.01 25 ± 0 0.032 ± 0.018 0,017 ± 0.001
Sac. R.-BendBr. 01/03/97 1/2 6,030 ± 1,000 0.14 ± 0.01 58 ± 5 0.12 -+ 0.03 0.031 ± 0.001

~’ Sac. R.-BendBr. 01/03/97 2/2 6,010 ± 780 0.13 ± 0.01 58 ± 0 0.11 :t: 0.01 0.031 ± 0.003



Table A4-2. Concentrations of major cations and trace elements in unfiltered (whole) water samples--Continued
Aluminum Antimony Barium Beryllium Bismuth

Site Date Split (pgJl-)Replicate ICP-MS/ICP-AES ICP-MS ICP-MS ICP-MS ICP-AES
Sac. R.-BendBr. 05/30/97 1/2 396 ± 16 0.047 ± 0.006 15 ± 0 <0.03 ± 0.02 <0.004 ± 0.00l
Sac. R.-BendBr. 05/30/97 2/2 405 ± 24 0.050 ± 0.007 16 ± 0 <0.03 ± 0.05 <0.004 ± 0.001
Sac. R.-Colusa 07/16/96 1/1 2,790_ 280 0.066 ± 0.004 35 ± 2 0.028 ± 0.013 0.0066 ± 0.0007
Sac. R.-Colusa 09125196 1/2 559 ÷ 25 0.074 ÷ 0.013 21 ÷ 1 <0.1 ± 0.1 0.0073 ± 0.0012
Sac.R.--Colusa 09/25/96 2/2 608 ± 66 0.071 ± 0.020 21 ± 0 0.12 ± 0.04 <0.004 ± 0.001
Sac. R.-Colusa 11/13/96 1/2 t,060 ± 53 0.077 ± 0.012 25 ± 1 <0.03 ± 0.01 <0.005 ± 0.000
Sac. R.--Colusa 11/13/96 2/2 1,110 ± 67 0.067 ± 0.005 25 ± 1 <0.03 ± 0.01 <0.005 ± 0.003
Sac. R.-Colusa 12/16/96 1/2 3,380 ± 140 0.12 ± 0.00 48 ± 1 0.057 ± 0.006 0.016 ± 0.001
Sac. R.-Colusa 12/16/96 2/2 3,450 ± 50 0.13 ± 0.00 47 ± 1 0.059 ± 0.002 0.028 ± 0.003
Sac. R.-Colusa 01/04/97 1/2 21,600 ± 280 0.33_ 0.01 133 ± 8 0.34 ± 0.03 0.091 ± 0.002
Sac. R.-Colusa 01/04/97 2/2 21,300 ± 310 0.33 ± 0.01 143 ± 0 0.30 ± 0.02 0.087 _+ 0.001
Sac. R.-Colusa 06/03/97 1/2 1,010 ± 23 0.081 ± 0.003 21 ± 3 <0.03 ± 0.01 0.0075 ± 0.0022
Sac. R.-Colusa 06/03/97 2/2 1,080 ± 74 0.088 ± 0.002 19 ± 4 <0.03 ± 0.01 <0.005 ± 0.001
Sac. R.-Verona 07/18/96 1/2 1,200 ± 130 0.056 ± 0.006 24 ± 1 <0.03 ± 0.01 <0.005 ± 0.001
Sac. R.-Verona 07/18/96 2/2 1,180 ± 51 0.058 ± 0.015 20 ± 5 <0.03 ± 0.01 <0.005 ± 0.002
Sac. R.-Verona 09/26/96 1/2 1,600 ± 37 0.074 ± 0.002 31 ± 1 0.026 ± 0.009 0.0060 ± 0.0019
Sac. R.-Verona 09/26/96 2/2 1,600 ± 64 0.077 ± 0.005 30 ± 1 0.029 ± 0.004 0.0070 ± 0.0018
Sac. R.-Verona 11/14/96 1/2 1,130 ± 58 0.084 ± 0.011 30 ± 2 <0.03 ± 0.02 <0.005 ± 0.000
Sac. R.-Verona 11/14/96 2/2 1,160 ± 85 0.073 ± 0.002 30 ± 1 0.027 ± 0.018 <0.005 ± 0.001
Sac. R.-Verona 12/18/96 1/2 1,770 ± 31 0.088 ± 0.008 30 ± 2 0.034 ± 0.010 0.018 ± 0.001
Sac. R.-Verona 12/18/96 212 1,770 ± 35 0.076 ± 0.002 29 ± 2 0.029 ± 0.001 0.0078 ± 0.0004
Sac. R.-Verona 06/04197 1/2 1,180 ± 140 0.089 ± 0.006 29 ± 2 <0.03 ± 0.01 0.0060 ± 0.0009
Sac. R.-Verona 06/04/97 2/2 1,200 ± 120 0.091 ± 0.009 21 ± 1 <0.03 ± 0.01 <0.005 ± 0.001
Sac. R.-Freeport 07/17/96 1/2 965 ± 12 0.060 ± 0.005 22 ± 1 <0.03 ± 0.00 0.0068 ± 0.0021
Sac. R.-Freeport 07/17/96 2/2 902 ± 13 0.062 ± 0.017 22 ± 0 <0.03 ± 0.04 0.0063 ± 0.0014
Sac. R.-Freeport 09/24/96 1/2 737 ± 70 0.074 ± 0.001 27 ± 1 <0.1 ± 0.1 0.0078 ± 0.0001
Sac. R.-Freeport 09/24/96 2/2 765 ± 13 0.070 ± 0.000 27 ± 0 <0.03 ± 0.02 <0.003 ± 0.001
Sac. R.-Freeport 11/12/96 1/2 323 ± 29 0.061 ± 0.008 23 ± 1 <0.1 ± 0.1 0.0038 ± 0.0019
Sac. R.-Freeport 11/12/96 2/2 317 ± 22 0.062 ± 0.012 22 ± 0 <0.1 ± 0.0 0.0047 ± 0.0025
Sac. R.-Freeport 12/17/96 1/2 2,020 ± 110 0.075 ± 0.006 30 ± 0 0.026 ± 0.008 0.013 ± 0.001
Sac. R.-Freeport 12/17/96 2/2 1,950 ± 190 0.076 ± 0.001 32 ± 1 0.033 ± 0.010 0.0084 ± 0.0004
Sac. R.-Freeport 01/06/97 1/2 9,790 ± 1,600 0.t0 ± 0.00 86 ± 3 0.19 ± 0.00 0.050 ± 0.000
Sac. R.-Freeport 01/06/97 1/2 9,890 ± 1,200 0.092 ± 0.008 87 ± 4 0.19 ± 0.00 0.051 ± 0.003
Sac. R.-Freeport 06/05/97 1/2 802 ± 36 0.089 ± 0.006 23 ± 0 <0.03 ± 0.01 <0.004 ± 0.001
Sac. R.-Freeport 06/05/97 2/2 809 ± 39 0.10 ± 0.00 23 ± 1 <0.03 ± 0.02 0.0048 ± 0.0002
Sac. R.-Freeport, dup 06/05/97 1/2 456 ± 26 0.089 ± 0.006 21 ± 1 <0.03 ± 0.03 <0.004 ± 0.002



Table A4-2. Concentrations of major cations and trace elements in unfiltered (whole) water samples--Continued

Site Date Split Aluminum Antimony Bariam Beryllium Bism~

Replicate ICP-MS/ICP-AES ICP-MS ICP-MS ICP-MS ICP--AES
Sac. R.-Freeport, dup 06/05/97 2/2 456 ± 25 0.089 ± 0.006 21 ± 1 <0.03 ± 0.04 <0.004 ± 0.001
Flat Cr. 12/11/96 1/2 321 ± 7 0.044 ± 0.006 5.4 ± 0.3 <0.03 ± 0.03 <0.004 ± 0.001
Flat Cr. 12/11/96 2/2 323 ± 13 0.038 ± 0.002 5.3 ± 0.2 <0.03 ± 0.04 <0.004 ± 0.002
FlatCr. 05/29/97 1/2 5 ± 0 0.071 ± 0.005 7.6 ± 0.5 <0.03 ± 0.03 0.0039 ± 0.0037
Flat Cr. 05/29/97 2/2 5 ± 0 0.061 ± 0.005 7.5 ± 0.4 <0.03 ± 0.02 <0.004 ± 0.001
Spring Cr.-Weir 12/11/96 1/2 2,900 ± 130 0.032 ± 0.006 8.6 ± 0.2 0.061 ± 0.008 0.0079 ± 0.0015
SpringCr.-Weir 12/11/96 2/2 2,960 ± 31 0.034 ± 0.007 8.7 ± 0.2 0.054 ± 0.003 0.0084 ± 0.0005
SpringCr.-Weir 05/28/97 I/2 5,450 ± 330 <0.02 ± 0.00 25 ± 4 0.12 ± 0.02 <0.005 ± 0.000
SpringCr.-Weir 05/28/97 2/2 5,390 ± 120 <0.02 ± 0.00 22 ± 2 0.14 ± 0.02 <0.005 ± 0.000
Spring Cr.-Road 01/02/97 1/2 2,590 ± 170 0.16 ± 0.01 19 ± 1 0.039 ± 0.009 0.015 ± 0.001
SpringCr.-Road 01/02/97 2/2 2,650 ± 190 0.17 ± 0.01 18 ± 0 0.049 ± 0.015 0.018 ± 0.001
Whiskeytown 12/11/96 1/2 33 ± 1 0.030 ± 0.005 6.9 ± 0.2 <0.03 ± 0.01 <0.004 ± 0.001
Whiskeytown 12/11/96 2/2 32 ± 1 0.029 ± 0.005 7.4 ± 0.2 <0.03 ± 0.00 <0.003 ± 0.001
Whiskeytown 05/29/97 1/2 419 ± 18 0.052 ± 0.004 8.4 ± 0.1 <0.03 ± 0.02 <0.004 ± 0.000
Whiskeytown 05/29/97 2/2 411 ± 14 0.062 ± 0.007 8.0 ± 0.3 <0.03 ± 0.02 <0.0(}4 ± 0.001
Spring Cr. arm 07/12/96 1/2 20 ± 3 0.025 ± 0.003 7.2 ± 0.4 <0.03 ± 0.04 <0.003 ± 0.001
Spring Cr. arm 07/12/96 2/2 20 ± 3 0.024 ± 0.1304 7.1 ± 0.5 <0.03 ± 0.01 <0.003 ± 0.001
Spring Cr. arm 09/18/96 1/2 26 ± 1 0.026 ± 0.008 6.6 ± 0.3 <0.03 ± 0.01 <0.003 ± 0.001
Spring Cr. arm 09/18/96 2/2 36 ± 3 0.054 ± 0.033 6.6 ± 0.6 0.14 ± 0.10 <0.004 ± 0.001
SpringCr. arm 11/20/96 1/2 205 ± 23 0.029 ± 0.004 7.2 ± 0.3 <0.1 ± 0.1 <0.004 ± 0.002
SpringCr. arm 11/20/96 2/2 203 ± 18 0.037 ± 0.013 7.1 ± 0.3 <0.1 ± 0.1 <0.004 ± 0.001
Spring Cr. arm 12/II/96 1/2 359 ± 17 0.035 ± 0.010 7.2 ± 0.2 <0.03 ± 0.03 <0.004 ± 0.000
SpringCr. arm 12/11/96 2/2 364 ± 24 0.035 ± 0.005 7.5 ± 0.1 <0.03 ± 0.01 <0.004 ± 0.002
Spring Cr. arm 05/28/97 1/2 436 ± 29 0.070 ± 0.006 8.1 ± 0.5 <0.03 ± 0.02 0.0050 ± 0.0003
Spring Cr. arm 05/28/97 2/2 427 ± 25 0.044 ± 0.008 8.5 ± 0.3 <0.03 ± 0.03 <0.004 ± 0.002
Colusa Basin Drain 06/06/97 1/2 5,220 ± 170 0.30 ± 0.03 139 ± 22 0.11 ± 0.01 0.030 ± 0.002
Colusa Basin Drain 06/06/97 2/2 5,420 ± 230 0.29 ± 0.01 153 ± 3 0.14 ± 0.01 0.025 ± 0.002
YoloBypass 01/07/97 1/2 8,890 ± 560 0.20 ± 0.01 76 ± 1 0.15 ± 0.01 0.048 ± 0.000
YoloBypass 01/07/97 2/2 9,510 ± 150 0.20 ± 0.01 75 ± 2 0.16 ± 0.01 0.040 ± 0.002



Teble A4-2. Concentrations of major cations and trace elements in unfiltered (whole) water samples--Continued
Boron           Cadmium           Calcium            Cerium           ChromiumSplitSite Date Replicate
(nq]/1.) (p.g/l.) (mg/t.) (~ll/L) (p.9/1.)

ICP-AES ICP-MS ICP-AES ICP-MS ICP-MS
Sac. R.-Shasta 07/12/96 1/2 0.032 ± 0.004 0.033 ± 0.007 ll ± 1 0.ll ± 0.00 19 ± 1
Sac. R.-Shasta 07/12/96 2/2 0.029 ± 0.002 0.032 ± 0.005 10 ÷ 0 0.1! + 0.00 20 ± 2
Sac. R.-Shasta 09/19/96 1/2 0.030 ± 0.002 0.033 ± 0.002 11 ± 0 0.060 ± 0.00l 21 +- 2
Sac. R.--Shasta 09/19/96 2/2 0.030 ± 0.002 0.043 ÷ 0.001 11 ± 0 0.066 ÷ 0.005 16 + 3
Sac. R.-Shasta 11/19/96 1/2 0.040 ± 0.001 0.012 ± 0.006 12 ± 1 0.037 ± 0.003 17 ± 1
Sac. R.-Shasta 11/19/96 2/2 0.039 ± 0.1301 0.018 ± 0.003 12 ± 0 0.036 ± 0.005 16 ± 1
Sac. R.-Shasta 12/12/96 1/2 0.047 ± 0.002 0.050 ± 0.004 11 ± 0 0.083 ± 0.002 13 ± 0
Sac. R.-Shasta 12/12/96 2/2 0.049 ± 0.1301 0.088 ± 0.003 10 ± 0 0.098 ± 0.006 14 ± 1
Sac. R.-Shasta 05/29/97 1/2 0.032 ± 0.002 0.023 ± 0.002 11 ± 0 0.27 ± 0.01 13 ± 1
Sac. R.-Shasta 05/29/97 2/2 0.032 ± 0.001 0.026 ± 0.004 11 ± 0 0.26 ± 0.00 13 ± 1
Sac. R.-Keswick 07/11/96 1/2 0.025 ± 0.001 0.032 ± 0.008 8.6 ± 0.3 0.096 ± 0.004 20 ± 2
Sac. R.-Keswick 07/11/96 2/2 0.030 ± 0.005 0.024 ± 0.004 9.1 ± 0.2 0.099 ± 0.003 20 ± 3
Sac. R.-Keswick 09/19/96 1/2 0.020 ± 0.002 0.040 ± 0.012 8.5 ± 0.5 0.059 ± 0.007 17 ± 2
Sac. R.-Keswick 09/19/96 2/2 0.024 ± 0.002 0.022 ± 0.002 8.7 ± 0.1 0.053 ± 0.002 22 ± 2
Sac.R.-Keswick 11/21/96 1/2 0.033 ± 0.001 0.093 ± 0.003 9.8 ± 0.8 0.11 ± 0.00 18 ± 3
Sac. R.-Keswick 11/21/96 2/2 0.032 ± 0.001 0.086 ± 0.006 10 ± 0 0.11 ± 0.00 16 ± 3
Sac. R.-Keswick 12/11/96 1/2 0.044 ± 0.000 0.094 ± 0.003 10 ± 1 0.16 ± 0.01 15 ± 1
Sac. R.-Keswick 12/11/96 2/2 0.044 ± 0.002 0.099 ± 0.004 9.8 ± 0.2 0.15 ± 0.01 13 ± 1
Sac.R.-Keswick 01/02/97 1/2 0.038 ± 0.004 0.21 ± 0.00 10 ± 1 0.53 ± 0.03 21 ± 1
Sac. R.-Keswick 01/02/97 2/2 0.036 ± 0.004 0.20 ± 0.01 10 ± 0 0.52 ± 0.01 20 ± 1
Sac. R.-Keswick 05/28/97 1/2 0.026 ± 0.003 0.020 ± 0.006 9.0 ± 0.4 0.23 ± 0.01 14 ± I
Sac. R.-Keswick 05/28/97 2/2 0.028 ± 0.003 0.024 ± 0.006 9.3 ± 0.3 0.23 ± 0.01 13 ± 1
Sac.R.-BendBr. 07/11/96 1/2 0.028 ± 0.004 0.030 ± 0.005 9.4 ± 0.9 0.12 ± 0.t30 19 ± 3
Sac. R.-BendBr. 07/11/96 2/2 0.027 ± 0.001 0.033 ± 0.001 9.1 ± 0.3 0.14 ± 0.00 20 ± 4
Sac. R.-BendBr. 09/2006 1/2 0.027 ± 0.001 0.026 ± 0.004 9.4 ± 0.1 0.10 ± 0.130 21 ± 2
Sac. R.-BendBr. 09/20/96 2/2 0.025 ± 0.001 0.033 ± 0.013 8.8 ± 0.4 0.099 ± 0.006 16 ± 3
Sac. R.-BendBr. 11/22/96 1/2 0.039 ± 0.000 0.064 ± 0.005 12 ± 0 0.28 ± 0.00 19 ± 2
Sac. R.-BendBr. 11/22/96 2/2 0.037 ± 0.003 0.062 ± 0.004 11 ± 1 0.28 ± 0.130 19 ± 3
Sac. R.-BendBr. 12/12/96 1/2 0.044 ± 0.006 0.082 ± 0.006 10 ± 0 1.1 ± 0.1 24 ± 0
Sac. R.-BendBr. 12/12/96 2/2 0.040 ± 0.002 0.089 ± 0.003 10 ± 1 1.1 ± 0.1 16 ± 0
Sac. R.-BendBr. 01/03/97 1/2 0.038 ± 0.009 0.11 ± 0.130 11 ± 0 4.2 ± 0.4 26 ± 0
Sac. R.-BendBr. 01/03/97 2/2 0.036 ± 0.006 0.11 ± 0.00 9.9 ± 1.0 4.2 ± 0.0 23 ± 0



Table A4-2. Concentrations of major cations and trace elements in unfiltered (whole) water samples--Continued
Boron Cadmium Calcium Ced=m Chromium

Site Date
Split

Replicate ICP-AES ICP-MS ICP-AES ICP-MS ICP-MS
Sac. R.-BendBr. 05/30/97 ’ 1/~ 0.027 ± 0.001 0.034 ± 0.006 9.5 ± 0.2 0.24 ± 0.00 14 ± 2
Sac. R.-BendBr. 05/30/97 2/2 0.028 ±0.002 0.035 ± 0.003 9.5 ± 0.2 0.25 ± 0.02 13 ± 2
Sac. R.-Colusa 07/16/96 1/1 0.036 ±0.001 0.074 ± 0.008 11 ± 1 1.1 ± 0.3 14 ± 0
Sac. R.-Colusa 09/25/96 1/2 0.035 ±0.001 0.028 ± 0.001 12 ± 0 0.27 ±. 0.02 18 ± 4
Sac. R.-Colusa 09/25/96 2/2 0.040 ±0.000 0.040 ± 0.009 11 ± 1 0.30 ± 0.02 18 ± 2
Sac. R.--Colusa 11/13/96 1/2 0.054 ±0.002 0.033 ± 0.004 13 ± 0 0.42 ± 0.03 11 ± 1
Sac.R.-Colusa 11/13/96 2/2 0.052 ±0.000 0.030 ± 0.(901 13 ± 1 0.41 ± 0.03 11 ± 0
Sac. R.-Colusa 12/16/96 1/2 0.056 ± 0.003 0.086 ± 0.001 13 ± 0 1.8 ± 0.0 18 ± 1
Sac. R.-Colusa 12/16/96 2/2 0.054 ±0.(901 0.10 _ 0.00 13 ± 0 2.1 ± 0.0 18 ± 2
Sac. R.-Colusa 01/1M/97 1/2 0.073 ±0.005 0.20 ± 0.00 14 ± 1 11 ± 1 52 ± 1
Sac. R.-Colusa 01/04/97 2/2 0.074 ± 0.005 0.22 ± 0.01 14 ± 1 12 ± 0 53 ± 2
Sac. R.-Colusa 06/03/97 1/2 0.037 ±0.1901 0.042 ± 0.001 11 ± 0 0.58 ± 0.10 12 ± 0
Sac. R.-Colusa 06/03/97 2/2 0.037 ±0.001 0.029 ± 0.003 11 ± 0 0.57 ± 0.15 12 ± 0
Sac. R.-Verona 07/18/96 I/2 0.030 ±0.005 0.038 ± 0.003 9.7 ± 1.1 0.67 ± 0.05 12 ± 0
Sac. R.-Verona 07/18196 2/2 0.032 ± 0.001 0.071 ± 0.000 9.7 ± 0.3 0.58 ± 0.15 12 ± 0
Sac. R.-Veroaa 09/26/96 1/2 0.047 ± 0.002 0.042 ± 0.000 13 ± 0 0.76 ± 0.03 16 ± 1
Sac. R.-Verona 09/26/96 2/2 0.042 ±0.002 0.038 ± 0.001 13 ± 0 0.76 ± 0.01 15 ± 2
Sac. R.-Verona 11/14/96 1/2 0.046 ±0.001 0.037 ± 0.004 14 ± 0 0.63 ± 0.07 13 ± 1
Sac. R.-Verona II/14/96 2/2 0.044 ±0.006 0.034 ± 0.003 14 ± 1 0.60 ± 0.13 11 ± 0
Sac. R.-Verona 12/18/96 1/2 0.038 ±0.001 0.049 ± 0.002 11 ± 0 1.l ± 0.1 15 + 2
Sac. R.-Verona 12/18/96 2/2 0.037 ± 0.003 0.036 ± 0.004 11 ± 0 0.98 ± 0.06 15 ± 2
Sac. R.-Verona 06104197 1/2 0.040 ± 0.004 0.040 ± 0.003 12 ± 1 0.86 ± 0.08 12 ± 0
Sac. R.-Verona 06/04/97 2/2 0.043 ±0.003 0.038 ± 0.004 12 ± 1 0.63 ± 0.01 12 ± 0
Sac. R.-Freeport 07/17/96 1/2 0.025 ±0.005 0.037 ± 0.002 9.3 ± 0.3 0.63 ± 0.01 22 ± 4
Sac. R.-Freeport 07/17/96 2/2 0.025 ±0.002 0.045 ± 0.005 8.8 ± 0.1 0.57 ± 0.03 23 ± 4
Sac. R.-Freeport 09/24/96 1/2 0.036 ±0.003 0.041 ± 0.007 12 ± 1 0.47 ± 0.01 18 ± 3
Sac. R.-Freeport 09/24/96 2/2 0.040 ±0.002 0.021 ± 0.004 12 ± 0 0.50 ± 0.(90 21 ± 3
Sac. R.-Freeport 11/12/96 1/2 0.032 ±0.003 0.017 ± 0.008 11 ± 0 0.21 ± 0.00 16 ± 2
Sac. R.-Freeport 11/12/96 2/2 0.032 ±0.1301 0.020 ± 0.010 11 ± 0 0.21 ± 0.01 16 ± 2
Sac. R.-Freeport 12/17/96 I/2 0.028 ±0.001 0.060 ± 0.003 9.3 ± 0.5 1.3 ± 0.0 16 ± 0
Sac. R.-Freeport 12/17/96 2/2 0.028 ±0.003 0.049 ± 0.007 9.0 ± 0.9 1.4 ± 0.1 15 ± 0
Sac. R.-Freeport 01/06/97 1/2 0.018 ±0.006 0.079 ± 0.000 6.2 ± 1.0 12 ± 1 21 ± 2
Sac. R.-Freeport 01/06/97 2/2 0.020 ±0.004 0.071 ± 0.005 6.2 ± 0.7 13 ± 0 21 ± 1
Sac. R.-Freeport 06/05/97 1/2 0.033 ±0.002 0.026 ± 0.002 11 ± 0 0.58 ± 0.00 14 ± 1
Sac. R.-Freeport 06/05/97 2/2 0.033 ±0.004 0.026 ± 0.004 11 ± 0 0.58 ± 0.04 14 ± 1
Sac. R.-Freeport, dup 06/05/97 1/2 0.027 ±0.002 0.020 ± 0.007 10 ± 0 0.39 ± 0.001 14 ± 1



~ Table A$-Z Concentrations of major cations and trace elements in unfiltered (whole) water samples--Continued
Boron           Cadmium          Calcium           Cerium          ChromiumSplit

=~
Site Date Replicate (roB/t) (p.9/L) (mg/L) (p.g/t) (p.g/L)

ICP-AES ICP-MS ICP-AES ICP-MS ICP-MS
~ Sac. R.-Freeport, dup

06/05/97 2/2 0.031 ± 0.001 0.022 ± 0.001 10 ± 0 0.41 ± 0.01 13 ± 1
~ FlatCr. 12/11/96 1/2 <0.005 + 0.002 0.17 ± 0.01 2.9 ± 0.1 0.23 + 0.00 13 ± 1

FlatCr. 12/11/96 2/2 <0.005 + 0.003 0.19 ± 0.01 2.9 _+ 0.2 0.21 + 0.01 12 ± 1
FlatCr. 05/29/97 1/2 0.0076 ± 0.0014 0.092 ± 0.005 13 ± 1 0.040 _+ 0.001 11 ± 1

[ Flat Cr. 05/29/97 2/2 0.0068 ± 0.0018 0.086 ± 0.005 14 ± 0 0.039 ± 0.004 12 ± 1

~ SpdngCr.-Weir 12/11/96 1/2 0.0066 + 0.0017 3.7 + 0.0 8.1 ± 0.4 4.6 ± 0.0 11 ± 1

~ SpdngCr.-Weir 12/11/96 2/2 0.0083 ± 0.0011 3.7 ± 0.0 8.3 ± 0.3 4.8 ± 0.1 13 ± 1

i
Spring Cr.-Weir 05/28/97 1/2 0.0092 ± 0.0014 6.6 ± 0.0 45 ± 3 9.8 + 0.0 7.7 ± 1.3
Spring Cr.-Weh" 05/28/97 2/2 0.0089 ± 0.0015 6.5 + 0.0 45 ± 1 9.9 + 0.4 7.3 + 0.9
SpdngCr.-Road 01/02/97 1/2 0.024 + 0.001 8.2 + 0.0 5.7 -+ 0.4 3.0 ± 0.1 7.3 ± 1.9
Spring Cr.-Road 01/02/97 2/2 0.025 ± 0.003 8.2 ± 0.2 5.8 ± 0.6 3.0 + 0.0 7.2 + 2.9

~.~

Whiskeytown 12/11/96 1/2 0.011 ± 0.001 0.014 _+ 0.002 4.8 + 0.4 0.033 ± 0.001 13 ± 1
Whiskeytown 12/11/96 2/2 0.012 ± 0.001 <0.006 ± 0.000 4.7 ± 0.1 0.034 ± 0.003 20 ± 3
Whiskeytown 05/29/97 1/2 0.0076 ± 0.0008 0.010 ± 0.001 4.8 ± 0.1 0.18 ± 0.01 14 + 1

~
Whiskeytown 05/29/97 2/2 0.012 ± 0.001 0.016 ± 0.004 4.8 ± 0.1 0.17 ± 0.01 17 + 1

~ SpringCr. arm 07/12/96 1/2 0.011 ± 0.1)04 <0.006 ± 0.001 4.5 ± 0.1 0.019 + 0.001 19 ± 3
SpdngCr. arm 07/12/96 2/2 0.0091 ± 0.0009 0.012 ± 0.004 4.4 ± 0.2 0.021 + 0.001 20 ± 3

�.D
~ Spring Cr. arm 09/18/96 1/2 0.0081 ± 0.0004 0.015 ± 0.002 4.5 ± 0.2 0.038 ± 0.003 21 ± 1

01 ~
Spring Cr. ann 09/18D6 2/2 0.0072 ± 0.0016 0.028 ± 0.008 4.4 ± 0.1 0.043 ± 0.001 17 + 2

~ SpdngCr. arm 11/20/96 1/2 0.0050 ± 0.0020 0.13 ± 0.01 5.3 ± 0.3 0.23 ± 0.01 16 + 2
O1

i SpdngCr. arm 11/20/96 2/2 0.011 ± 0.002 0.16 + 0.00 5.3 ± 0.3 0.24 ± 0.02 15 ± 2
¯ -~ ~-. SpdngCr. arm 12/11/96 1/2 0.0089 + 0.0010 0.49 _+ 0.00 5.4 ± 0.2 0.60 + 0.01 13 ± 1

~ Spdng Cr. arm 12/11/96 2/2 0.0083 ± 0.0012 0.47 ± 0.02 5.3 ± 0.2 0.64 ± 0.01 13 ± 1
SpdngCr. arm 05/28/97 1/2 0.011 ± 0.003 0.042 ± 0.011 5.0 ± 0.1 0.20 ± 0.01 18 ± 2

~ SpdngCr. arm 05/28/97 2/2 0.0097 ± 0.0026 0.040 ± 0.004 5.0 ± 0.2 0.21 ± 0.00 17 ± 2
ColusaBasin Drain 06/06/97 1/2 0.33 ± 0.00 0.044 ± 0.003 38 ± 1 3.9 ± 0.6 24 ± 1
Colusa Basin Drain 06/06/97 2/2 0.34 ± 0.01 0.046 ± 0.001 39 ± 2 4.2 + 0.2 24 ± 1
YoloBypass 01/07/97 1/2 0.039 ± 0.004 0.099 ± 0.006 9.0 ± 0.8 5.7 ± 0.1 28 ± 1
YoloBypass 01/07/97 2/2 0.040 ± 0.003 0.10 ± 0.00 9.9 ± 0.5 5.6 ± 0.1 27 ± 0



Table A4-2. Concentrations of major cations and trace elements in unfiltered (whole) water samples--Continued

Site Date Split Cobalt Copper Dysprosium Erbium Europium
~g/t) ~.g/i.) (p.~/t.) (p.g/t.) ~.)Replicate

ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS
Sac. R.--Shasta 07/]2/9~ ]/2 0.002 ± 0.0]0 ].8 ± 0.] 0.016 ± 0.00] 0.0]3 ± 0.000 0.0057 ±
Sac. ]~.-Shasta 07/]2/Q6 2/2 0.036 ± 0.(X~ 1.9 ± 0.2 0.020 ± 0.005 0.013 +_ 0.0(~ 0.(X)48 ± 0.00(~
Sac.]~.--Shasta 09/]9/96 ]/2 0.014 ± 0.007 ].4 ± 0.1 0.013 ± 0.00! 0.012 ± 0.003 0.0033 ± 0.00(~
Sac. R.--Shasta 0Q/19/(.~ 2/2 0.0]5 ± 0.012 1.7 ± 0.1 0.0]5 ± 0.004 0.0087 ± 0.0056 0.00~2 ± 0.0009
Sac. R.--Shasta 11/19/~6 1/2 0.025 ± 0.007 1.4 ± 0.! 0.013 ± 0.005 0.0(~7 ± 0.0001 0.0056 ± 0.0012
Sac.]~.-Shasta 11/19/96 2/2 0.022 ± 0.(X)4 1.3 ± 0.! 0.014 ± 0.000 0.0086 ± 0.0021 0.0047 ± 0.0016
Sac. R.-Shasta 12/12/96 1/2 ~.0~0 ± 0.008 4.1 ± 0.2 0.023 ± 0.002 0.0087 ± 0.0011 0.0048 ± 0.0010
Sac. ]~.-$hasta 12/12/96 2/2 0.0~! ± 0.005 4.3 ± 0.2 0.021 ± 0.000 0.011 ± 0.000 0.00~9 ± 0.0015
Sac. R.--Shasta 05/29/97 1/2 0.13 ± 0.00 1.7 ± 0.1 0.00] ± 0.(X~ 0.020 ± 0.002 0.0]4 ± 0.002
Sac.]~.--Shasta 05/29/97 2/2 0.13 ± 0.01 1.,7 ± 0.0 0.034 ± 0.004 0.022 ± 0.002 0.011 ± 0.002
Sac.P,.-]~swick 07/11/% 1/2 0.038 ± 0.003 1.6 ± 0.2 0.019 + 0.003 0.010 ± 0.002 0.0008 ± 0.0010
Sac.R.-K~swick 07/11/9~ 2/2 0.000 ± 0.002 1.5 ± 0.! 0.0!2 ± 0.000 0.0!1 ± 0.00l 0.(X)~2 ± 0.0002
Sac. ~.-](~swick 0Q/!9/% 1/2 0.04! ± 0.00~ !.9 ± 0.1 0.023 ± 0.002 0.012 ± 0.005 0.00~) ±
Sac. R.-~sw~ck 0Q/!9/96 2/2 0.027 _+ 0.005 1.6 ± 0.! 0.015 ± 0.002 0.(X)93 ± 0.(XX)Q 0.0036 ± 0.00!2
Sac.R.-K~swick 11/21/96 1/2 0.1"7 ± 0.02 4.4 ± 0.4 0.044 ± 0.003 0.024 ± 0.005 0.00,70 ± 0.0012
Sac. R.-K~swick 1!/2!/96 2/2 0.17 ± 0.02 4.3 ± 0.4 0.044 ± 0.003 0.02"7 ± 0.004 0.0084 ± 0.002"7
Sac. P,.-Y,~swick 12/11/96 !/2 0.!2 ± 0.01 7."7 ± 0.2 0.059 ± 0.002 0.030 ± 0.003 0.01! ± 0.002
Sac. R.-](cswick 12/!!/96 2/2 0.13 ± 0.01 "7.8 ± 0.1 0.008 ± 0.00~ 0.025 ± 0.002 0.0]3 ±
Sac. R.-Keswick 01/02/Q7 ]/2 0.48 ± 0.01 14 ± 0 0.!0 ± 0.01 0.~"7 ± 0.002 0.0!9 ± 0.000
Sac.P,.-](~swic~ 01/02/97 2/2 0.4~ ± 0.01 14 ± 2 0.!1 ± 0.00 0.0~9 ± 0.008 0.023 ± 0.003
Sac. P,.-]~swick 05/28/9"7 1/2 0.24 ± 0.02 2.0 ± 0.2 0.038 ± 0.00] 0.020 ± 0.002 0.011 ± 0.002
Sac. R.-~;~swick 05/28/9,7 2/2 0.24 ± 0.02 1.9 ± 0.1 0.034 ± 0.00] 0.019 ± 0.001 0.0089 ± 0.(XX)4
Sac. K.-]~c~z~lBr. 07/!I/06 1/2 0.13 ± 0.00 1.,7 ± 0.! 0.022 ± 0.001 0.015 ± 0.001 0.0056 ± 0.0002
Sac.]~.-]~czzdBr. 07/1]/96 2/2 0.!2 ± 0.01 1.,7 ± 0.0 0.0!9 ± 0.005 0.013 +_ 0.002 0.(X)49 +
Sac. R.-]~cndB£. 0Q/20/96 !/2 0.0,74 ± 0.010 1.6 ± 0.0 0.021 ± 0.001 0.010 ± 0.002 0.0039 ± 0.001!
Sac. R.-]~cnd]~£. 09/20/96 2/2 0.082 ± 0.013 2.0 ± 0.1 0.02! ± 0.005 0.015 ± 0.005 0.0056 ± 0.0007
Sac. K.-]~cn(JBt. 1!/22/(,)6 1/2 0.3~ ± 0.00 4.3 ± 0.3 0.056 ± 0.00~ 0.039 ± 0.001 0.013 ± 0.001
Sac. R.-]~czzd]~. ]]/22/06 2/2 0.38 ± 0.00 4.3 ± 0.0 0.0~1 ± 0.008 0.033 ± 0.00"7 0.014 ± 0.002
Sac.~.-]~cod]~£. 12/12/P6 1/2 !.1 ± 0.0 ?.9 ± 0.0 0.15 ± 0.00 0.0"78 ± 0.00,7 0.038 ± 0.00!
Sac. R.-]~cnd]~£. 12/12/96 2/2 1.! ± 0.0 8.3 ± 0.! 0.16 ± 0.01 0.079 ± 0.004 0.034 ± 0.001
Sac. R.-]~czzdBr. 01/03/(,),7 ]/2 3.3 ± 0.1 14 ± 0 0.52 ± 0.0! 0.25 ± 0.0! 0.12 ± 0.00
Sac. R.-Bcz~d]~£. 01/03/97 2/2 3.3 ± 0.0 !4 ± 0 0.49 ± 0.02 0.24 ± 0.00 0.13 ± 0.00



Table A4-~. Concentrations of major cations and trace elements in unfiltered (whole) water samples--Continued

Site Date Split Cobalt Copper Dysprosium Erbium Europium
L~) (~g/t) (pOA) ~) (~1~)Replicate ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS

Sac. R.-BendBr. 05/30/97 1/2 0.26 ± 0.03 2.2 ± 0.1 0.038 ± 0.004 0.018 ± 0.001 0.0ll ± 0.002
Sac. R.-BendBr. 05/30/97 2/2 0.27 ± 0.02 2.2 ± 0,2 0.035 ± 0.002 0.020 ± 0.004 0.012 ± 0.001
Sac. R.-Colusa 07/16/96 1/1 1,2 ± 0.1 5.4 ± 0.4 0.16 ± 0.02 0,082 ± 0.002 0.042 ± 0.002
Sac. R.-Colusa 09/25/96 1/2 0.30 ± 0.04 2.7 ± 0.2 0.039 ÷ 0.002 0.020 ÷ 0.004 0.011 ÷ 0.002
Sac. R.-Colusa 09/25/96 2/2 0.30 ± 0.04 3.0 ± 0.2 0.038 ± 0.006 0.023 ± 0.002 0.015 ± 0.001
Sac. R.-Colusa 11/13/96 1/2 0.45 ± 0.02 2.7 ± 0.2 0.064 _ 0.005 0.036 ± 0.004 0.017 ± 0.001
Sac. R.-Colusa 11/13/96 2/2 0.43 ± 0.02 2.7 ± 0.1 0.057 ± 0.001 0.027 ± 0.002 0.015 ± 0.001
Sac. R.--Colusa 12/16/96 1/2 1.8 ± 0.0 8.5 ± 0.1 0.26 ± 0.01 0.13 ± 0.01 0.066 ± 0.005
Sac. R.-Colusa 12/16/96 2/2 1.9 ± 0.1 12 ± 0 0.29 ± 0.01 0.14 ± 0.00 0.075 ± 0.003
Sac. R.-Colusa 01/04/97 1/2 12 ± 0 35 ± 0 1.6 ± 0.1 0.84 ± 0.02 0.40 ± 0.00
Sac. R.-Colusa 01/04/97 2/2 11 ± 0 35 ± 0 1.6 ± 0.0 0.83 ± 0.01 0.41 ± 0.00
Sac, R.--Colusa 06/03/97 1/2 0.64 ± 0.03 3.6 ± 0.2 0.087 ± 0.004 0.045 ± 0.003 0.019 ± 0.002
Sac. R.-Colusa 06/03/97 2/2 0.70 + 0.08 3.9 ± 0.5 0.093 ± 0.005 0.048 ± 0.002 0.020 ± 0.000
Sac. R.-Verona 07/18/96 1/2 0.56 ± 0.02 3.1 ± 0.1 0.081 ± 0.006 0.040 ± 0.006 0.019 ± 0.000
Sac. R.-Verona 07/18/96 2/2 0.61 ± 0.03 3.2 ± 0.3 0.078 ± 0.010 0.039 ± 0.006 0.019 ± 0.005
Sac. R.-Verona 09/26/96 1/2 0.70 ± 0.01 3.8 ± 0.1 0.10 ± 0.00 0.056 ± 0.(301 0.027 ± 0.002
Sac. R.-Vemna 09/26/96 2/2 0.70 ± 0.01 3.7 ± 0.1 0.10 ± 0.00 0.058 ± 0.001 0.028 ± 0.001
Sac. R.-Verona 11/14/96 1/2 0.55 ± 0.02 3.4 ± 0.3 0.079 ± 0.004 0.043 ± 0.002 0.019 ± 0.003
Sac. R.-Vemna 11/14/96 2/2 0.53 + 0.02 3.7 ± 0.5 0.083 ± 0.006 0.044 ± 0.005 0.020 ± 0.001
Sac. R.-Verona 12/18/96 1/2 0.98 ± 0.05 5.6 ± 0.2 0.15 ± 0.01 0.075 ± 0.006 0.037 ± 0.001
Sac. R.-Verona 12/18/96 2/2 0.89 ± 0.02 4.4 ± 0.1 0.13 ± 0.00 0.067 ± 0.002 0.034 ± 0.003
Sac. R.-Verona 06104197 1/2 0.72 ± 0.02 4.0 ± 0.1 0.11 ± 0.(30 0.057 ± 0.003 0.025 ± 0.002
Sac. R.-Verona 06/04197 2/2 0.77 ± 0.05 4.3 ± 0.4 0.11 ± 0.01 0.052 ± 0.004 0.023 ± 0.001
Sac. R.-Freeport 07/17/96 1/2 0.38 ± 0.01 2.5 ± 0.0 0.069 ± 0.005 0.036 ± 0.002 0.020 ± 0.001
Sac. R.-Freeport 07/17/96 2/2 0.43 ± 0.06 2.6 ± 0.1 0.065 ± 0.013 0.037 ± 0.003 0.017 ± 0.002
Sac. R.-Freeport 09/24/96 1/2 0.42 ± 0.04 3.1 ± 0.3 0.055 ± 0.005 0.027 ± 0.004 0.019 ± 0.003
Sac. R.-Freeport 09/24/96 2/2 0.31 ± 0.00 2.4 ± 0.1 0.052 ± 0.007 0.028 ± 0.003 0.015 ± 0.(301
Sac. R.-Freeport 11/12/96 1/2 0.20 ± 0.02 2.1 ± 0.1 0.029 ± 0.001 0.014 ± 0.006 0.0098 ± 0.0016
Sac. R.-Freeport 11/12/96 2/2 0.19 ± 0.03 2.2 ± 0.1 0.026 ± 0.002 0.016 ± 0.004 0.0077 ± 0.0008
Sac. R.-Freeport 12/17/96 1/2 1.1 ± 0.0 5.2 ± 0.1 0.16 ± 0.01 0.082 ± 0.007 0.039 ± 0.002
Sac. R.-Freeport 12/17/96 2/2 1.I ± 0.0 4.8 ± 0.1 0.17 ± 0.01 0.084 ± 0.006 0.041 ± 0.1301
Sac. R.-Freeport 01/06/97 1/2 4.6 ± 0.1 14 ± 0 0.69 ± 0.01 0.35 ± 0.00 0.19 ± 0.01
Sac. R.-Freeport 01/06D7 2/2 4.4 ± 0.1 14 ± 0 0.68 ± 0.01 0.35 ± 0.130 0.20 ± 0.130
Sac, R.-Freeport 06/05/97 1/2 0.43 ± 0.03 2.8 ± 0.1 0.068 ± 0.001 0.032 ± 0.007 0.021 ± 0.!300
Sac. R.-Freeport 06/05/97 2/2 0.45 ± 0.02 2.9 ± 0.1 0.066 ± 0.001 0.031 ± 0.000 0.022 ± 0.003
Sac. R.-Freeport. dup 06/05/97 1/2 0.28 + 0.002 2.3 ±0.1 0.043 ± 0.002 0.17 ± 0.002 0.017 ± 0.001



Table A4-2. Concentrations of major cations and trace elements in unfiltered (whole) water samples--Continued

Site Date
Split Cobal~ Copper Dysprosium Erbium Europium

Replicate
ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS

Sa~.R.-Fr~port, dup 06/05/97 2/2 0.29 :~ 0.03 2,3 + 0.1 0.049 ± 0.002 0.025 ± 0.004 0.014 ± 0.000 ’"
F]atC£. 12/11/% 1/2 0.30 ± 0.01 11 ± 0 0.11 ± 0.00 0,064 + 0.005 0.023 ± 0.000
FlatC£. 12/11/~ 2/2 0.30 ± 0.02 ]1 _+ 0 0.11 + 0.01 0.06~ ± 0,004 0.023 ± 0.004
RatC£. 05/29/97 ]/2 0.35 ± 0.02 1.8 ± 0.1 0.04! ± 0.002 0.03] ± 0,004 0,00~t ± 0.0020
RatCr. 05/29/97 2/2 0.35 ± 0.02 ].8 + 0.! 0.040 ± 0.007 0.032 ± 0.00~ 0.0056 ± 0.00]7
SpfinsC£o-Wck ]2/11/96 1/2 4.4 -+ 0.0 402 ± 17 2.2 ± 0.0 1.1 ± 0.0 0.33 ± 0.01
Sprin8C£,-Wch" 12/11/96 2]2 4.4 ± 0.1 410 ± ]5 2.2 ± 0.0 1.1 + 0.0 0.33 ± 0.01
SprinsCr,-Wc~r 05/28/97 ]/2 12 ± 0 500 ± 31 3.8 ± 0.2 1.9 ± 0.1 0.51 + 0.00
SprinsCr.-Wciz 05/28/97 2/2 12 ± 0 496 ± 13 3.7 ± 0.0 1.8 ± 0.1 0.52 + 0.01
Sp~n8C£.-Road 0!/02/97 1/2 6.3 ± 0,! 547 ± 2 1.4 ± 0.0 0.?3 ± 0.01 0.22 ±
Sp~nsC£.-Road 0!/02/97 2/2 6.3 ± 0,3 539 ± 43 1.4 ± 0.0 0.69 + 0.01 0.22 ± 0.00
Whisk~own !2/!1/96 1/2 0.025 ± 0.003 1.2 ± 0.0 0.0!2 ± 0,001 0.00~1 ± 0.0032 <0.001 ± 0.002
Whisk~own 12/!]/96 2/2 0.0!8 -+ 0.007 1,! ± 0.! 0,010 ± 0.002 0,0075 ± 0.0012 0.0016 ± 0.0009
Wlds]~own 05/29/97 !/2 0.61 ± 0.04 1.? ± 0.1 0.029 ± 0.004 0,0!6 ± 0,002 0.0083 ± 0.000~
V~,~skcytov~ 05/29/97 2/2 0.58-+ 0.01 1.7 ± 0.1 0.026 ± 0.002 0.013 + 0.004 0.0090 ± 0.0005
Spring Cr. arm 07/12/96 1/2 0.029 ± 0.014 0.80 ± 0.07 0.0086 ± 0.00210.0034 ± 0.00090.0018 ± 0.0012
SpringCr. arm 07/12/96 2/2 0.027 ± 0.011 0.89 ± 0.03 0.0088 ± 0.00270.0079 ± 0.00160.0023 ± 0.0012
Spring Cr. arm 09/18/96 1/2 0.047 ± 0.006 1.2 ± 0.0 0.016 ± 0.002 0.0087 -+ 0.00330.0021 ± 0.0003
SpringCr. arm 09/18/96 2/2 0.053 ± 0.013 1.7 ± 0.0 0.019 ± 0.004 0.011 -+ 0.002 0.0035 ± 0.0013
SpringCr. arm 11/20/96 1/2 0.35 ± 0.03 11 ± 0 0.10 ± 0.01 0.066 + 0.004 0.018 ± 0.003
SpringCr. arm 11/20/96 2/2 0.36 ± 0.03 12 ± 0 0.089 ± 0.003 0.052 ± 0.003 0.016 ± 0.002
SpringCr. arm 12/11/96 1/2 0.60 ± 0.02 46 ± 2 0.27 ± 0.00 0.14 ± 0.00 0.052 ± 0.001
SpringCr. arm 12/11/96 2/2 0.59 - 0.04 49 ± 1 0.30 ± 0.00 0.14 ± 0.00 0.060 ± 0.002
Spring Cr. ann 05/28/97 1/2 0.67 ± 0.02 3.4 ± 0.3 0.034 ± 0.001 0.022 ± 0.002 0.0087 ± 0.0004
SpringCr. arm 05/28/97 2/2 0.63 ± 0.04 3.1 ± 0.0 0.034 ± 0.003 0.022 ± 0.006 0.011 ± 0.002
ColusaBasinI)rain 06/06/97 1/2 3.7 ± 0.1 13 ± 0 0.47 ± 0.03 0.21 ± 0.01 0.11 ± 0.00
Colusa Basin Drain 06/06/97 2/2 3.5 ± 0.1 12 ± 0 0.49 ± 0.01 0.22 ± 0.00 0.11 ± 0.00
YoloBypass 01/07/97 1/2 4.9 ± 0.0 17 ± 0 0.72 ± 0.01 0.36 ± 0.00 0.18 ± 0.00
YoloBypass 01/07/97 2/2 4.9 ± 0.0 17 ± 0 0.70 ± 0.01 0.36 ± 0.01 0.17 ± 0.00



Table A4-2. Concentrations of major cations and trace elements in unfiltered (whole) water samples--Continued

Site Date Split Gadolinium Holmium Iron Iron Iron (11)
(pg/L) (pg/t) (~tB/t) (pg/l.)Replicate        ICP-MS           ICP-MS          ICP-AES           LIV-vis            UV-vis

Sac.R.-Shasta 07/12/96 1/2 0.023 ± 0.000 0.0040 ± 0.0005 147 ± 15 105± 2 54’± 13
Sac. R,-Shasta 07/12/96 2/2 0.031 ± 0.000 0.0036 ± 0.0007 130 ± 28 -- ± -- -- ± --
Sac. R.-Shasta 09/19/96 1/2 0.021 ± 0.002 0.0032 ± 0.0002 39 ± 6 41 ± -- 29 ± --
Sac. R.-Shasta 09/19/96 2/2 0.023 ± 0.005 0.0028 ± 0.0001 71 ± 21 -- ± -- -- ± --
Sac. R.--Shasta 11/19/96 1/2 0.016 ± 0.004 0.0019 ± 0.0003 49 ± 12 30 ± 0 22 ± 0
Sac. R.-Shasta 11/19/96 2/2 0.017 ± 0.002 0.0017 ± 0.0006 45 ± 13 -- ± -- -- ± --
Sac. R.-Shasta 12/12/96 1/2 0.027 ± 0.002 0.0037 ± 0.0004 83 ± 9 51 ± -- 27 ± --
Sac. R.-Shasta 12/12/96 2/2 0.029 ± 0.004 0.0043 ± 0.0009 83 ± I0 -- ± -- -- ± --
Sac. R.-Shasta 05/29D7 1/2 0.056 ± 0.007 0.0067 ± 0.0005 338 _ 34 152 ± 3 46 _+ 1
Sac. R.-Shasta 05/29/97 2/2 0.057 ~: 0.005 0.0069 ± 0.0003 349 ± 18 -- ± -- -- ± --
Sac. R.-Keswick 07/11/96 1/2 0.028 ± 0.003 0.0041 ± 0.0002 114 ± 15 40 ± 0 16 ± 9
Sac. R.-Keswick 07111/96 2/2 0.024 + 0.001 0.0031 ± 0.0009 118 ± 6 -- ± -- -- ± --
Sac. R.-Keswick 09119196 1/2 0.028 ¯ 0.005 0.0044 ± 0.0002 70 ± 13 40 ± 4 31 ± 2
Sac. R.-Keswick 09/19/96 2/2 0.024 ± 0.004 0.0025 ± 0.0008 33 ± 12 __ ± _ __ ± m
Sac. R.-Keswick 11/21/96 1/2 0.060 ± 0.006 0.0088 ± 0.0012 248 ± 32 132 ± -- 73 -+ m
Sac. R.-Keswick 11/21/96 2/2 0.056 ± 0.008 0.0086 ± 0.0004 250 ± 41 -- ± -- -- ± --
Sac. R,-Keswick 12/11/96 1/2 0.072 ± 0.004 0.0095 ± 0.0007 153 ± 6 101 ± -- 37 ± --

Sac. R.-Keswick 01/02/97 1/2 0.16 ± 0.03 0.020 ± 0.001 812 ± 15 436 ±
Sac. R.-Keswick 12/11/96 2/2 0.074 ± 0.010 0.0097 ± 0.0012 163 ± 11 -- ± -- -- ± ~

145 ± --
Sac. R.-Keswick 01/02/97 2/2 0.16 ± 0.00 0.016 ± 0.000 809 ± 119 -- ± -- -- ± --
Sac. R,-Keswick 05/28/97 1/2 0.051 ± 0.005 0.0068 ± 0.0010 392 ± 37 167 ± 6 49 ± 2
Sac. R.-Keswick 05/28/97 2/2 0.052 ± 0.006 0.0071 ± 0.0010 380 ± 39 -- ± -- -- ± --
Sac. R.-BendBr. 07/11/96 1/2 0.023 ± 0.003 0.0034 ± 0.0009 175 ± 9 181 ± 4 70 ± 0
Sac. R,-Bend Br. 07/11/96 2/2 0.032 ± 0.004 0.0039 ± 0.0004 182 ± 12 -- ± -- -- ± ~
Sac. R.-BendBr. 09/20/96 1/2 0.028 ± 0.003 0.0035 ± 0.0005 113 ± 7 122 ± -- 67 ± --
Sac. R,-Bend Br. 09/20/96 2/2 0.032 ~- 0.003 0.0030 ± 0.0000 150 ± 30 -- ± -- -- ± --
Sac. R.-BendBr. 11/22/96 1/2 0.077 + 0.009 0.011 ± 0.000 645 ± 53 385 ± -- 248 ± --
Sac. R,-BendBr. 11/22/96 212 0.079 ± 0.003 0.012 ± 0.001 602 ± 20 ~ ± -- -- ± --
Sac. R.-BendBr. 12/12/96 1/2 0.21 ± 0.01 0.024 ± 0.001 2,080 ± 48 t,060 ± -- 397 ± ~
Sac. R,-BendBr. 12/12/96 2/2 0.21 ± 0.01 0.027 ± 0.1901 2,070 ± 110 -- ± -- -- ± --
Sac. R.-BendBr. 01/03/97 I/2 0.70 ± 0.04 0.086 ± 0.001 7,210 ± 590 2,320 ± -- 657 ± --
Sac. R.-BendBr. 01/03/97 2/2 0.66 ± 0.01 0.083 ± 0.004 %150 ± 450 -- ± -- -- ± --



Table A4..2. Concentratlons of major cations and trace elements in unfiltered (whole) water samples--Continued
Gadolinium          Holmium             Iron              iron             Iron (11)

Site Date
Split (p~/t) (p~/I.) (p,~i.) (p~/I.) (p~i.)

Replicate ICP-MS ICP-MS ICP-AES UV--vis LIV-.vis

Sac. R.-BendBr. 05/30/97 1/2 0.052 ± 0.007 0.0066 ± 0.0007 408 ± 34 214 ± 5 79 ± 3
Sac. R.-BendBr. 05/30/97 2/2 0.054 ± 0.012 0.0071 ± 0.0006 386 ± 3 -- ± -- -- ± --
Sac. R.-Colusa 07/16/96 1/1 0.23 ± 0.02 0.028 ± 0.000 2,330 ± 120 1,610 ± 11 647 ± 14
Sac. R.--Colusa 09/25/96 1/2 0.057 ± 0.008 0.0084 ± 0.0011 593 ± 72 406 + -- 201 ± --
Sac. R.-Colusa 09/25/96 2/2 0.060 ± 0.004 0.0068 ± 0.13011 596 ± 49 -- ± ~ -- ± --
Sac. R.-Colusa 11/13/96 1/2 0.099 ± 0.006 0.010 ± 0.001 847 ± 11 771 ± -- 334 ± --
Sac. R.-Colusa 11/13/96 2/2 0.087 ± 0.004 0.0(198 ± 0.0011 826 ± 8 -- ± -- -- ± --
Sac. R.-Colusa 12/16/96 1/2 0.37 ± 0.00 0.044 ± 0.001 3,830 ± 66 1,860 ± -- 478 ± --
Sac. R.-Colusa 12/16/96 2/2 0.41 ± 0.02 0.009 ± 0.001 4,050 ± 130 -- ± -- -- ± --
Sac. R.--~olusa 01/04/97 1/2 2.1 ± 0.0 0.27 ± 0.00 23,700 ± 5 6,670 ± -- 1,640 ± --
Sac. R.-Colusa 01/04/97 2/2 2.1 ± 0.0 0.27 ± 0.00 23,200 ± 21 -- ± -- -- ± --
Sac. R.-Colusa 06/03/97 1/2 0.13 ± 0.02 0.015 ± 0.001 1,120 ± 61 471 ± 17 148 ± 46
Sac. R.-Colusa 06/03/97 2/2 0.14 ± 0.02 0.015 ± 0.001 1,250 ± 120 -- ± -- -- ± --
Sac. R.-Vero-- 07/18/96 1/2 0.12 ± 0.01 0.012 ± 0.000 1,010 ± 29 1,060 ± -- 384 ± --

Sac. R.-Vero--- 07/18/96 2/2 0.12 ± 0.01 0.012 ± 0.001 1,090 ± 64 -- ± -- -- ± --
~1 Sac. R.-Vero-- 09/26/96 1/2 0.15 ± 0.02 0.017 ± 0.000 1,590 ± 36 1,370 ± -- 544 ± --

Sac. R.-Vero--- 09/26/96 2/2 0.16 ± 0.01 0.018 ± 0.001 1,590 ± 36 -- ± -- -- ± --
I Sac. R.-Vero-- 11/14/96 1/2 0.13 ± 0.01 0.013 ± 0.001 1,090 ± 41 850 ± -- 331 ± --

"=~ Sac. R.-Vero--- 11/14/96 2/2 0.12 ± 0.01 0.014 ± 0.001 1,090 ± 30 -- ± -- -- ± --

~ Sac. R.-Vero-- 12/18/96 1/2 0.20 ± 0.02 0.025 ± 0.001 1,980 ± 75 986 ± -- 294 ± --
Sac.R.-Vero--- 12/18/96 2/2 0.19 ± 0.01 0.021 ± 0.000 1,870 ± 49 -- ± -- -- ± --

odd Sac. R.-Vero-- 06/00/97 1/2 0.16 ± 0.01 0.019 ± 0.001 1,330 ± 68 532 ± 15 146 ± 33
O1 Sac. R.-Vero-- 06/04/97 2/2 0.15 ± 0.01 0.018 ± 0.002 1,490 ± 79 -- ± -- -- ± --

O1 Sac. R.-Freeport 07/17/96 1/2 0.10 ± 0.02 0.011 ± 0.001 861 ± 69 745 ± -- 271 ± --
Sac. R.-Freeport 07/17/96 2/2 0.098 ± 0.002 0.0097 ± 0.0014 845 ± 17 -- ± -- -- ± --

03 Sac. R.-Freeport 09/24/96 1/2 0.092 ± 0.008 0.0092 ± 0.0005 691 ± 31 540 ± -- 237 ± --
Sac. R.-Freeport 09/24/96 2/2 0.079 ± 0.001 0.0087 ± 0.0001 700 ± 19 -- ± -- -- ± --
Sac. R.-Freeport 11/12/96 1/2 0.044 ± 0.006 0.0066 ± 0.0010 413 ± 41 261 ± 7 127 ± 1
Sac. R.-Freeport 11/12/96 2/2 0.046 ± 0.000 0.0049 ± 0.0005 414 ± 26 -- ± -- -- ± --
Sac. R.-Freeport 12/17/96 1/2 0.21 ± 0.01 0.026 ± 0.001 2,220 ± 73 983 ± -- 305 ± ~
Sac. R.-Freeport 12/17/96 2/2 0.22 ± 0.02 0.027 ± 0.002 2,240 ± 84 -- ± -- -- ± --
Sac. R.-Freeport 01/06/97 1/2 0.98 ± 0.03 0.11 ± 0.00 8,470 ± 94 3,400 ± -- 841 ± --
Sac. R.-Freeport 01/06/97 1/2 0.97 ± 0.03 0.11 ± 0.00 8,300 ± 38 -- ± -- -- ± --
Sac. R.-Freeport 06/05/97 1/2 0.097 ± 0.002 0.012 ± 0.001 852 ± 11 303 ± 26 76 ± 14
Sac. R.-Freeport 06/05/97 2/2 0.11 ± 0.01 0.013 ± 0.001 870 ± 0 -- ± -- -- ± --

.~ Sac. R.-Freeport, dup 06/05/97 1/2 0.068 ± 0.009 0.0086 ± 0.0011 583 ± 54 200 ± 7 54 ± 0



Table A4-Z Concentrations of major cations and trace elements in unfiltered (whole) water samples--Continued
Gadolinium         Holmium            Iron              Iron            Iron (11)Split

Site Dale Replicate (p~/l.) (lagJl.) (p.!i/L) (pg]i.) (pg/I.)
ICP-MS ICP-MS ICP-AES UV--vis UV-vis

Sac. R.-Freeport, dup 06/05/97 2/2 0.065 ± 0.002 0.0083 ± 0.0009 580 ± 48 -- ± -- -- ± --
FlatCr. 12/11/96 1/2 0.16 + 0.00 0.023 ÷ 0.001 227 ÷ 15 100 ± -- 49 ± --
FlatCr. 12/11/96 2/2 0.15 ± 0.01 0.021 ± 0.001 225 ± 18 -- ± -- -- ± --
Flat Cr. 05/29/97 1/2 0.057 ± 0.008 0.0083 ± 0.0031 354 _+34 351 _ 6 153 ± 17
Flat Cr. 05/29/97 2/2 0.055 ± 0.003 0.0087 ± 0.0002 355 ±39 -- ± -- -- ± --
SpringCr.-Wei~ 12/11/96 1/2 2.8 ± 0.1 0.37 ± 0.00 1,420 ±50 1,180 ± 4 880 ± 9
SpfingCr.-Weir 12/11/96 2/2 2.8 ± 0.0 0.37 ± 0.00 1,400 ±33 -- ± -- -- ± --
Spring Cr.-Weir 05/28/97 1/2 5.0 ± 0.1 0.64 ± 0.00 1,860 ±92 1,930 ± 150 848 ± 110
Spring Cr.-Weir 05/28/97 2/2 5.1 ± 0.1 0.61 ± 0.00 1,800 ±12 -- ± -- ~ ± --
SpringCr.-Road 01/02/97 1/2 1.8 ± 0.0 0.24 ± 0.00 12,800 ±640 13,300 ± 800 11,800 ± 710
Spring Cr.-Road 01/02/97 2/2 1.8 ± 0.0 0.24 ± 0.00 13,000 ±920 -- ± -- -- ± --
Whiskeytown 12/11/96 1/2 0.016 ± 0.002 0.0020 ± 0.0002 45 ± 5 30 ± -- 22 ± --
Whiskeytown 12/11/96 2/2 0.014 ± 0.001 0.0024 ± 0.0005 35 ± 9 __ ± _ w ± _
Whiskeytown 05/29/97 1/2 0.037 ± 0.003 0.0047 ± 0.0010 563 ±34 245 ± 1 55 ± 4
Whiskeytown 05/29/97 2/2 0.037 ± 0.005 0.0042 ± 0.0004 560 ±28 -- ± -- -- ± --
Spring Cr. arm 07/12/96 1/2 0.014 ± 0.002 0.0020 ± 0.0007 <30 ± 30 40 ± -- 27 ± --
Spring Cr. arm 07/12/96 2/2 0.012 ± 0.004 0.0022 ± 0.0013 <30 ±28 -- ± -- -- ± --
Spring Cr. arm 09/1806 1/2 0.024 ± 0.002 0.0024 ± 0.0005 <30 ± 4 35 ± 2 25 ± 1
Spring Cr. ann 09/18/96 2/2 0.028 ± 0.004 0.0031 ± 0.0003 63 ±20 ~ ± -- ~ ± --
SpringCr. arm 11/20/96 1/2 0.13 ± 0.02 0.018 ± 0.001 213 ±33 165 ± 5 44 ± 1
SpdngCr. arm 11/20/96 2/2 0.14 ± 0.00 0.018 ± 0.001 218 ±24 -- ± -- -- ± --
SpdngCr. arm 12/11/96 1/2 0.38 ± 0.00 0.046 ± 0.000 198 ± 13 162 ± -- 42 ± --
Spring Cr. arm 12/11/96 2/2 0.40 ± 0.00 0.048 ± 0.001 201 +29 -- ± -- -- ± --
Spring Cr. ann 05/28/97 1/2 0.054 ± 0.003 0.0085 ± 0.0001 577 ±62 264 ± 3 64 ± 1
Spring Cr. arm 05/28/97 2/2 0.054 ± 0.005 0.0068 ± 0.0003 529 ± 18 -- ± -- w ± --
Colusa Basin Drain 06/06/97 1/2 0.73 ± 0.05 0.073 ± 0.001 6,840 ±95 1,980 ± 210 202 ± 60
Colusa Basin Drain 06/06/97 2/2 0.72 ± 0.02 0.075 ± 0.001 6,660 ±32 -- ± -- ~ ± --
YoloBypass 01/07/97 1/2 0.93 ± 0.01 0.12 ± 0.00 10,800 ±510 3,870 ± -- 700 ± --
YoloBypass 01/07/97 2/2 0.93 ± 0.02 0.12 ± 0.00 10,700 ±320 -- ± -- -- + --



Table A4-2. Concentrations of major cations and trace elements in unfiltered (whole) water samples--Continued
La~thanunt Lead Lithium Lutetium Magnesium

Site Date
Split (j,g/l.) (p.g/i.) (p.gA) (l,g/L) (m~l.)Replicate

ICP-MS ICP-MS ICP-MS ICP-MS ICP-AES
Sac.R.-Shasta 07/12/96 1/2 0.061 ± 0.001 0.056 ± 0.004 1.9 ± 0.5 0.0023 ± 0.0005 4.4 ± 0.3
Sac, R.-Shasta 07/12/96 2/2 0.062 ± 0.005 0.060 ± 0,014 1.4 ± 0.2 0.0022 ± 0.0002 4.1 ± 0.1
Sac. R.-Shasta 09/19/96 1/2 0.043 ± 0.002 0.023 ± 0,005 1.7 ± 0.2 0.0011 ± 0.0007 4.3 ± 0.0
Sac. R.-Shasta 09/19/96 2/2 0.042 ± 0.005 0.043 ± 0.007 2.0 ± 0.0 0.0021 ± 0.0006 4.2 ± 0.1
Sac. R.--Shasta 11/19/96 1/2 0.025 ± 0.000 0.029 ± 0.006 3.2 ± 0.4 0.0014 ± 0.0005 4.7 ± 0.2
Sac.R.-Shasta 11/19/96 2/2 0.023 ± 0.003 0.022 ± 0.001 3.1 ± 0.4 0.0017 ± 0.0008 4.8 ± 0,1
Sac.R.-Shasta 12/12/96 1/2 0.038 ± 0.001 0.076 ± 0,005 2.9 ± 0.1 0.0013 ± 0.0004 5.0 ± 0.1
Sac. R.-Shasta 12/12/96 2/2 0.041 ± 0.000 0.16 ± 0.01 2.8 ± 0.1 0.0020 ± 0.0002 4.8 ± 0.1
Sac. R.--Shasta 05/29/97 1/2 0.12 ± 0.00 0.12 ± 0.00 1.7 ± 0.1 0.0029 ± 0.0005 4.3 ± 0.1
Sac. R.-Shasta 05/29/97 2/2 0.11 ± 0.00 0.11 ± 0.00 1.8 ± 0.2 0.0028 ± 0.0001 4.2 ± 0.1
Sac. R.-Keswick 07/11/96 1/2 0.056 ± 0.003 0.078 ± 0.010 1.4 ± 0.3 0.0018 ± 0.0004 4.5 ± 0.1
Sac. R.-Keswiek 07/11/96 2/2 0.052 ± 0.000 0.076 ± 0.003 1.4 ± 0.2 0.0016 ± 0.0005 4.8 ± 0.1
Sac.R.-Keswick 09/19/96 1/2 0.038 ± 0.003 0.051 ± 0.007 1.8 ± 0.3 0.0022 ± 0.0005 5.0 ± 0.2
Sac. R.-Keswick 09/19/96 2/2 0.035 ± 0.002 0.038 ± 0.003 1.3 ± 0.2 0.0009 ± 0.0003 5.2 ± 0.1
Sac. R.-Keswick 11/21/96 1/2 0.046 ± 0.002 0.29 ± 0.00 2.7 ± 0.6 0.0034 ± 0.0015 4.8 ± 0.3

O Sac. R.-Keswick 11/21/96 2/2 0.051 + 0.001 0.30 ± 0.00 2.2 ± 0.1 0.0033 ± 0.0006 4.9 ± 0.2
Sac. R.-Keswick 12/11/96 1/2 0.068 ± 0.003 0.36 ± 0.01 2.5 ± 0.1 0.0034 ± 0.0003 5.3 ± 0.1

] Sac.R.-Keswick 12/11/96 2/2 0.065 ± 0.002 0.21 ± 0.00 2.6 ± 0.2 0.0030 ± 0.0004 5.0 ± 0.1
._x Sac. R.-Keswick 01/02/97 1/2 0.20 ± 0.00 0.55 ± 0.02 2.2 ± 0.2 0.0078 ± 0.0001 4.5 ± 0.2
~ Sac. R.-Keswick 01/02/97 2/2 0.19 ± 0.00 0.52 ± 0.04 2.0 ± 0.4 0.0068 ± 0.0006 4.4 ± 0.1

Sac. R.-Keswick 05/28/97 1/2 0.097 ± 0.001 0.11 ± 0.00 1.5 ± 0.1 0.0026 ± 0.0005 4.7 ± 0.1
�,O Sac. R.-Keswick 05/28/97 2/2 0.10 ± 0.00 0.097 ± 0.003 1,5 ± 0.2 0.0024 ± 0.0001 4.9 ± 0.0
O1 Sac. R.-BendBr. 07/11/96 1/2 0.062 ± 0.001 0.091 ± 0.024 1.5 ± 0.3 0.0014 ± 0.0004 4.9 ± 0.4
01 Sac. R.-BendBr. 07/11/96 2/2 0.072 ± 0.001 0.10 ± 0.01 1.6 ± 0.5 0.0025 ± 0.0002 4.8 ± 0.I

Sac. R.-BendBr. 09/20/96 1/2 0.049 ± 0.001 0.065 ± 0.001 1.3 ± 0.2 0.0017 ± 0.0006 5.3 ± 0.1
¢0 Sac. R.-BendBr. 09/20/96 2/2 0.050 ± 0.005 0.078 ± 0.002 2.0 ± 0.5 0.0024 ± 0.0011 5.1 ± 0.2

Sac. R.-BendBr. 11/22/96 1/2 0,12 ± 0.01 0.41 ± 0.00 3.0 ± 0.5 0.0048 ± 0.0012 5.7 ± 0.1
Sac. R.-BendBr. 11/22/96 2/2 0.12 ± 0.00 0.43 ± 0.02 3.0 ± 0.7 0.0051 ± 0.0007 5.5 ± 0.3
Sac. R.-BendBr. 12/12/96 1/2 0.45 ± 0.03 0.69 ± 0.02 3.6 ± 0.0 0.0081 ± 0.0008 6.0 ± 0.1
Sac. R.-BendBr. 12/12/96 2/2 0.47 + 0.04 1.1 ± 0.0 3.7 ± 0.1 0.0096 ± 0.0005 5.9 ± 0.3
Sac. R.-BendBr. 01/03/97 1/2 1.7 ± 0.1 2.3 ± 0.1 6.0 ± 0.1 0.030 ± 0.002 6.6 ± 0.0
Sac. R.-BendBr. 01/03/97 2/2 1.7 ± 0.0 2.2 ± 0.0 6.6 ± 0.3 0.030 ± 0.001 6.1 ± 0.5



Table A4-7. Concentrations of major cations and trace elements in unfiltered (whole) water samples--Continued
Lanthanum Lead Uthium Lutetium Magnesium

Site Date Split
Replicate (.p.g/L.) (pg/L) (p.g/I.) (pg/I-) (rag/L)

ICP-MS ICP-MS ICP-MS ICP-MS ICP-AES
Sac. R.-BendBr. 05/30/97 1/2 0.097 + 0.002 0.16 ± 0.00 1.6 ± 0.1 0.0033 ± 0.0003 5.2 -+ 0.2
Sac. R.-BendBr. 05/30/97 2/2 0,10 ± 0.00 0.16 ± 0.01 1.6 ± 0.2 0.0027 ± 0.0003 5.1 ± 0.1
Sac. R.-Colusa 07/16/96 1/1 0.44 0.11 0.73 0.02 3.5 0.0 0.0083 0.0004 6.1 0.5
Sac. R.-Colusa 09/25/96 1/2 0.12 ÷ 0.00 0.16 ÷ 0.00 2.6 + 0.3 0.0040 ± 0.0006 5.7 ± 0.3
Sac. R.-Colusa 09/25/96 2/2 0.14 ± 0.00 0.19 ± 0.02 3.0 ± 0.5 0.0025 ± 0.0011 5.7 ± 0.2
Sac.R.-Colusa 11/13/96 1/2 0.18 ± 0.01 0.25 ± 0.01 3.3 ± 0.1 0.0036 ± 0.0004 6.6 ± 0.2
Sac. R.-Colusa 11/13/96 2/2 0.18 ± 0.01 0.24 ± 0.t30 3.4 ± 0.0 0.0035 ± 0.0006 6.6 ± 0.4
Sac. R.-Colusa 12/16/96 1/2 0.75 ± 0.02 1.1 ± 0.0 5.3 ± 0.1 0,016 ± 0.000 6.9 ± 0.2
Sac. R.--Colusa 12/16/96 2/2 0.87 ± 0.03 5.2 ± 0.0 5.6 ± 0.0 0.016 ± 0.001 6.9 ± 0.0
Sac. R.--Colusa 01/04/97 1/2 4.2 ± 0,3 7.8 ± 0.0 24 ± 0 0.098 ± 0.000 12 ± 1
Sac. R.-Colusa 01/04/97 2/2 4.4 ± 0,1 7.6 ± 0.0 23 ± 1 0.098 ± 0.001 13 ± 0
Sac. R.--Colusa 06/03/97 1/2 0.23 ± 0.04 0.37 ± 0.02 2.6 ± 0.1 0.0054 ± 0.0011 5.9 ± 0.1
Sac. R,--Colusa 06/03/97 2/2 0.22 ± 0,06 0.40 ± 0.04 2.6 ± 0.1 0.0059 ± 0.0003 6.2 ± 0.7
Sac. R.-Verona 07/18/96 1/2 0.28 ± 0.02 0.41 ± 0.01 1.9 ± 0.0 0.0043 ± 0.0006 4.9 ± 0.5
Sac.R.-Verona 07/18/96 2/2 0.24 ± 0.06 0.41 ± 0.03 1.9 ± 0.0 0.0049 ± 0.0005 4.9 ± 0.2
Sac. R.-Verona 09/26/96 1/2 0.32 ± 0.02 0.42 ± 0.02 2.9 ± 0.1 0.0060 ± 0.0008 7.3 ± 0.0
Sac. R.-Verona 09/26/96 2/2 0.32 ± 0.01 0.43 ± 0.02 2.9 ± 0.I 0.0063 ± 0.0005 7.4 ± 0.1
Sac. R.-Verorm 11/14/96 1/2 0.26 ± 0.03 0.37 ± 0.02 2.6 ± 0.1 0.0045 ± 0.0005 7.7 ± 0.2
Sac. R.-Verona 11/14/96 2/2 0.24 ± 0.06 0.39 ± 0.02 2.7 ± 0.1 0.0051 ± 0.0009 7.7 ± 0.3
Sac. R.-Verona 12/18/96 1/2 0.47 ± 0.03 2.2 ± 0.0 2.8 ± 0.0 0.0092 ± 0.0010 5.6 ± 0.1
Sac. R.-Verona 12/18/96 2/2 0.41 ± 0.03 0.60 ± 0.01 2.8 ± 0.1 0.0086 ± 0.0004 5.6 ± 0.1
Sac. R.-Verona 06/04/97 1/2 0.33 ± 0,03 0.50 ± 0.01 2.4 ± 0.2 0.0063 ± 0.0003 6.5 ± 0.6
Sac. R.-Verona 06/04/97 2/2 0.28 ± 0.07 0.52 ± 0.02 2.5 ± 0.0 0,0066 ± 0.0005 6.6 ± 0.5
Sac. R.-Freeport 07/17/96 1/2 0.29 ± 0.02 0.36 ± 0.00 1.3 ± 0.1 0.0057 ± 0.0002 4.6 ± 0.1
Sac. R.-Freeport 07/17/96 2/2 0.24 ± 0.00 0.38 ± 0.01 1.4 ± 0.0 0.0039 ± 0.0002 4.4 ± 0.0
Sac. R.-Freeport 09/24/96 1/2 0.20 ± 0.00 0.29 ± 0.00 2.4 ± 0.0 0.0045 ± 0.0008 6.4 ± 0.1
Sac. R.-Freeport 09/24/96 2/2 0.20 ± 0,00 0.27 ± 0.01 1.8 ± 0.2 0.0039 ± 0.0006 6.7 ± 0.0
Sac. R.-Freeport 11/12/96 1/2 0.092 ± 0,003 0.14 ± 0.01 2.2 ± 0.3 0.0022 ± 0.0014 5.7 ± 0.1
Sac. R.-Freeport 11/12/96 2/2 0.094 ± 0,003 0.14 ± 0.01 2.2 ± 0.5 0.0023 ± 0.0011 5.6 ± 0.1
Sac. R.-Freeport 12/17/96 1/2 0.55 ± 0,01 1.4 ± 0.0 2.5 ± 0.1 0.010 ± 0.000 4.9 ± 0.2
Sac. R.-Freeport 12/17/96 2/2 0.58 ± 0,02 0.81 ± 0.02 2.5 ± 0.0 0.011 ± 0.001 4.7 ± 0.4
Sac. R.-Freeport 01/06/97 1/2 4.6 ± 0.2 4.4 ± 0.1 4.9 ± 0.1 0.046 ± 0,002 3.9 ± 0.5
Sac. R.-Freeport 01/06/97 1/2 4.7 ± 0.2 4.5 ± 0.0 4.8 ± 0.0 0.046 ± 0,000 3.9 ± 0.4
Sac. R.-Freeport 06/05/97 1/2 0.23 ± 0.00 0.39 ± 0.01 1.8 ± 0.1 0.0043 ± 0.0005 5.4 ± 0.1
Sac. R.-Freeport 06/05/97 2/2 0.23 ± 0.01 0.38 ± 0.01 1.8 ± 0.2 0.0046 ± 0.0003 5.4 ± 0.2
Sac. R.-Freeport, dup 06/05/97 1/2 0.16 ± 0,01 0,26 ± 0.01 1.6 ± 0.2 0.0032 ± 0.0001 5.3 ± 0.1



1"able M,-2. Concentrations of major cations and trace elements in unfiltered (whole) water samples--Continued
Lanthanum Lead Lithium Lutetium Magnesium

Site Date Split (~g/i.) ~g/I.) ~g/I.) ~g/i.) (mg/t)
Replicate ICP.-MS ICP-MS ICP-MS ICP-MS ICP.-AES

Sac. R.-Freeport. dup 06/05/97 2/2 0.16 + 0.00 0.29 ± 0.0l 1.7 + 0.3 0.0039 _+ 0.0002 5.3 -~ 0.1
FlatCr. 12/11/96 1/2 0.073 ± 0.000 0.15 ± 0.120 0.43 ± 0.06 0.0099 + 0.0008 1.7 ± 0.0
FlatCr. 12/11/96 2/2 0.065 ± 0.002 0.23 ± 0.01 0.44 ± 0.13 0.0094 _+ 0.0004 1.7 + 0.1
Flat Cr. 05/29/97 1/2 0.019 + 0.002 0.034 ± 0.008 0.17 + 0.06 0.0048 + 0.0002 6.8 ± 0.5
FlatCr. 05/29/97 2/2 0.020 ± 0.003 0.020 ± 0.004 <0.1 ± 0.1 0.0043 _+ 0.0002 7.1 ± 0.2
SpringCr.-Weir 12/11/96 1/2 2.0 ± 0.0 1.4 ± 0.1 3,2 ± 0.0 0.12 ± 0.00 3.7 ± 0.2
SpringCr.-Weir 12/11/96 2/2 2.1 ± 0.0 1.4 ± 0.0 3.3 + 0.1 0.I1 ± 0.00 3.7 ± 0.1
Spring Cr.-Weir 05/28/97 1/2 3.8 ± 0.0 3.8 ± 0.0 8.9 ± 0.4 0.17 ± 0.01 15 ± 1
Spring Cr.-Weir 05/28/97 2/2 3.9 ± 0.2 3.7 ± 0.1 9.1 ± 0.1 0.16 + 0.00 15 ± 0
Spring Cr.-Road 01/02/97 1/2 1.5 _+ 0.0 4.0 ± 0.0 1.7 + 0.0 0.076 ± 0.001 3.2 ± 0.2
Spring Cr.-Road 01/02/97 2/2 1.4 + 0.0 4.0 + 0.I 1.8 ± 0.1 0.072 + 0.000 3.3 ± 0.3
Whiskeytown 12/11/96 1/2 0.015 ± 0.001 0.069 ± 0.002 0.87 ± 0.09 <0.0008 ± 0.0001 5.7 ± 0.4
Whiskeytown 12/11/96 2/2 0.018 ± 0.001 0.052--- 0.009 0.68 ± 0.19 0.0013 ± 0.0003 5.5 ± 0.2
Whiskeytown 05/29/97 1/2 0.067 ± 0.001 0.12 ± 0.01 0.90 ± 0.16 0.0020 ± 0.0004 6.5 ± 0.2
Whiskeytown 05/29/97 2/2 0.065 + 0.003 0.12 ± 0.00 0.89 ± 0.15 0.0017 ± 0.0003 6.4 ± 0.2

~ SpringCr. arm 07/12/96 1/2 0.013 ± 0.001 0.030 ± 0.008 0.40 ± 0.08 0.0010 ± 0.00092 6.1 ± 0.t

I
SpringCr. arm 07/12/96 2/2 0.015 ± 0.001 0.031 ± 0.004 0.45 ± 0.03 0.0011 ± 0.0005 6.1 - 0.0

..~ SpdngCr. arm 09/18/96 1/2 0.019 + 0.001 0.026 ± 0.016 0.72 ± 0.12 0.12015 ± 0.0004 6.3 ± 0.2
Spring Cr. arm 09/18/96 2/2 0.023 ± 0.001 0.047 + 0.007 1.1 ± 0.1 0.0016 ± 0.0006 6.2 ± 0.1

~ SpringCr. arm 11/20/96 1/2 0.085 ± 0.002 0.11 ± 0.01 1.1 ± 0.3 0.0079 + 0.0010 6.2 ± 0.3

�,D SpringCr. arm 11/20/96 2/2 0,085 ± 0.001 0.10 ± 0.01 1.1 ± 0.3 0.0059 ± 0.0009 6.1 ± 0.4
Spring Cr. ann 12/11/96 1/2 0.25 ± 0.00 0.26 ± 0.00 1.2 ± 0.2 0.015 ± 0.000 5.5 ± 0.2

O1 SpringCr. arm 12/11/96 2/2 0.28 + 0.00 0.26 ± 0.01 1.2 ± 0.2 0.014 ± 0.001 5.5 ± 0.1
O~ Spring Cr. ann 05/28/97 1/2 0.078 ± 0.005 0.080 ± 0.001 1.1 + 0.1 0.0028 ± 0.0009 6.4 ± 0.0

~ SpringCr. arm 05/28/97 2/2 0.079 ± 0.001 0.086 ± 0.005 0.96 ± 0.13 0.0029 ± 0.0008 6.4 ± 0.1
Colusa Basin Drain 06/06/97 1/2 1.4 ± 0.2 2.2 ± 0.0 15 ± 1 0.024 ± 0.000 29 ± 1
Colusa Basin Drain 06/06D7 2/2 1.5 ± 0.1 2.1 + 0.0 15 ± 0 0.024 ± 0.001 30 ± 1
YoloBypass 01/07/97 1/2 2,2 ± 0.0 3.5 ± 0.0 8.5 ± 0.3 0.046 ± 0.001 6.8 ± 0.5
YoloBypass 01/07/97 2/2 2.1 ± 0.0 3.5 + 0.1 8.4 ± 0.1 0.043 ± 0.000 7.4 ± 0.3



Table A4-2. Concentrations of major cations and trace elements in unfiltered (whole) water samples--Continued
Manganese Mercury Molybdenum Neodymium Nickel

Site Date
Split (p9/l.) (p.9/1-)Replicate

ICP-MS CV-AFS ICP-MS ICP--MS ICP-MS
Sac. R.-Shasta 07/12/96 1/2 3.8 ± 0.2 0.0007 ± 0.0003 0.38 ± 0.02 0.091 ± 0,003 1.0 ± 0.1 --
Sac. R.-Shasta 07/12/96 2/2 3.3 ÷ 0.3 0.0009 ÷ 0.0002 0.34 ± 0.01 0.087- 0,007 0.87 ÷ 0.05
Sac.R.-Shasta 09/19/96 1/2 4.5 ± 0.1 <0.0004 __. 0.0002 0.32 ± 0.02 0.060 ± 0.006 1.0 ± 0.0
Sac. R.-Shasta 09/19/96 2/2 5.3 ÷ 0.4 <0.0004 ÷ 0.0002 0.40 ÷ 0.02 0,060 ± 0.007 1.4 ± 0.1
Sac.R.-Shasta 11/19/96 1/2 21 ± 1 0.0010 ± 0.0001 0.56 ± 0.03 0,030 ± 0.005 0.70 _+ 0.07
Sac. R.-Shasta 11/19/96 2/2 21 ± l 0.0008 ± 0.0001 0.56 ± 0.01 0.033 ~- 0,007 0.89 ± 0.27
Sac. R.-Shasta 12/12/96 1/2 7.9 ± 0.4 0.0007 ± 0.0001 0.49 ± 0.01 0.064 ± 0.011 0.85 ± 0.03
Sac. R,-Shasta 12/12/96 2/2 7.8 ± 0.4 0.0011 ± 0.0002 0.52 ± 0.01 0.076 ± 0.005 0.87 ± 0.03
Sac. R.-Shasta 05/29/97 1/2 5.1 ± 0.4 0.0024 ± 0.0002 0.32 ± 0.01 0.17 ± 0.01 2.4 ± 0.2
Sac. R.-Shasta 05/29/97 2/2 5.0 ± 0.2 0.0024 ± 0.0004 0.33 ± 0.04 0.16 ± 0.00 2.5 ± 0.0
Sac. R.-Keswick 07/11/96 1/2 4.2 ± 0.3 0.0010 ± 0.0002 0.29 ± 0.03 0.078 ± 0.003 1.6 ± 0.1
Sac. R.-Keswick 07/11/96 2/2 4.2 ± 0.2 0.0012 ± 0.0000 0.27 ± 0.03 0.077 ± 0.006 1.5 ± 0.0
Sac. R.-Keswick 09/19/96 112 6.3 ± 0.3 0.0006 ± 0.0002 0.29 ± 0.03 0.052 ± 0.005 2.7 ± 0.2
Sac. R.-Keswick 09/19/96 2/2 5.3 ± 0.3 0.0010 ± 0.0002 0.24 ± 0.02 0.055 ± 0.006 2.0 ± 0.1
Sac. R.-Keswick 11/21/96 1/2 22 ± 2 0.0026 ± 0.0003 0.44 ± 0.04 0.099 _- 0.010 1.2 ± 0.1
Sac. R.-Keswick 11/21/96 2/2 21 ± 1 0.0021 ± 0.0001 0.40 ± 0.01 0.10 ± 0.00 1.3 ± 0.2
Sac. R.-Keswick 12/11/96 1/2 12 ± 0 0.0017 ± 0.0003 0.43 ± 0.00 0,14 ± 0.01 1.1 ± 0.0
Sac. R.-Keswick 12/11/96 2/2 12 ± 0 0.0016 ± 0.0001 0.43 ± 0.02 0.14 ± 0.01 1.0 ± 0.1
Sac. R.-Keswick 01/02/97 1/2 25 ± 0 0.0075 ± 0.0003 0.35 ± 0.03 0,37 ± 0.03 1.6 ± 0.0
Sac. R.-Keswick 01/02/97 2/2 25 ± 3 0.0082 ± 0.0004 0.33 ± 0.04 0.39 ± 0.01 1.6 ± 0.0
Sac. R.-Keswick 05/28/97 1/2 7,2 ± 0,5 0.0023 ± 0.0004 0.24 ± 0.01 0.15 ± 0.01 6.8 ± 0.2
Sac. R.-Keswick 05/28/97 2/2 7.1 ± 0.6 0.0050 ± 0.0002 0.23 ± 0.02 0.15 ± 0.01 7.0 ± 0.4
Sac. R,-BendBr. 07/11/96 1/2 6.5 ± 0.2 0.0015 ± 0.0002 0.30 ± 0.01 0.090 ± 0.009 1.7 ± 0.0
Sac. R.-BendBr. 07/11/96 2/2 7.1 ± 0.4 0.0017 ± 0.0002 0.39 ± 0.01 0.091 ± 0.011 1.7 ± 0.1
Sac. R.-BendBr. 09/20/96 1/2 7.4 ± 0.3 0.0019 ± 0.0001 0.25 ± 0.00 0.071 ± 0.007 1.9 ± 0.0
Sac. R.-BendBr. 09/20/96 2/2 8.5 ± 0.7 0.0006 ± 0.0001 0.31 ± 0.01 0,064 ± 0.004 2.6 ± 0.1
Sac. R.-BendBr. 11/22/96 1/2 28 ± 2 0.0033 ± 0.0004 0.46 ± 0.03 0,18 ± 0.00 3.5 ± 0.3
Sac. R.-BendBr. 11/22/96 2/2 29 ± 1 0.0034 ± 0.0001 0.44 ± 0.03 0,18 ± 0.01 3.3 ± 0.1
Sac. R.-BendBr. 12/12/96 1/2 51 ± 1 0.0072 ± 0.0001 0.31 ± 0.02 0.62 ± 0.04 9.1 ± 0.2
Sac. R.-BendBr. 12/12/96 2/2 52 ± 1 0.0064 ± 0.0006 0.31 ± 0.03 0,65 ± 0.05 10 ± 0
Sac. R.-BendBr. 01/03/97 1/2 148 ± 2 0.019 ± 0.000 0.21 ± 0.01 2.3 ± 0.2 16 ± 1
Sac. R.-Bend Br. 01/03/97 2/2 149 ± 0 -- ± -- 0.22 ± 0.01 2.2 ± 0.0 16 ± 0



Table A4-2. Concentrations of major cations and trace elements in unfiltered (whole) water samples--Continued

Site Date Split
Manpnese Me~’cu~/ MoLybdenum Neodymium Nickel

(p~/L) O~t) ~u~) (~) ~)Replicate        ICP.-MS           CV-.AFS           ICP-MS           ICP-M$           ICP-MS

Sac. R.-BendBr. 05/30/97 1/2 9.6 ± 0.6 0.0032 ± 0.0004 0.30 ± 0.0l 0.15 ± 0.00 6.5 ± 0.l
Sac. R.-BendBr. 05/30/97 2/2 9.8 --. 0.7 0.0025 ± 0.0004 0.27 ± 0.03 0.15 ± 0.00 6.7 ± 0.3
Sac. R.-Colusa 07/16/96 1/1 50 ± 3 0.0065 ± 0.0001 0.22 ± 0.01 0.59 ± 0.10 7.9 ± 0.5
Sac. R.--Colusa 09/25/96 1/2 20 ± 2 0.0017 ± 0.0003 0.53 ± 0.18 0.14 ±. 0.00 3.3 ± 0.3
Sac.R.--Colusa 09/25/96 2/2 20 ± 1 0.0017 ± 0.0003 0.43 ± 0.02 0.16 ± 0.01 3.3 ± 0.3
Sac. R.--Colusa 11/13/96 1/2 25 ± 0 0.0022 ± 0.0001 0.34 ± 0.00 0.25 ± 0.01 3.1 ± 0.2
Sac. R.-Colusa 11/13/96 2/2 25 ± 0 0.0025 ± 0,13001 0.37 ± 0.02 0.24 ± 0.00 3.1 ± 0.1
Sac.R.--Colusa 12/16/96 1/2 82 ± 1 0.010 ± 0,000 0.27 ± 0.03 1.1 ± 0.0 11 ± 0
Sac. R.-Colusa 12/16/96 2/2 94 ± 1 0.010 ± 0.001 0.32 ± 0.02 1.2 ± 0.0 11 ± 0
Sac. R.-Colusa 01/04/97 1/2 467 ± 2 0.081 ± 0.1300 0.23 ± 0.01 6.3 ± 0.1 52 ± 1
Sac.R.-Colusa 01/04/97 2/2 458 ± 1 0.081 ± 0,000 0.28 ± 0.09 6.2 ± 0.0 51 ± 0
Sac. R.-Colusa 06/03/97 1/2 30 ± 2 0.0047 ± 0.0001 0.28 ± 0.02 0.33 ± 0.06 7.1 ± 0.4
Sac. R.-Colusa 06/03/97 2/2 34 ± 3 0.0044 ± 0,0001 0.29 ± 0.05 0.32 ± 0.06 7.5 ± 0.9
Sac. R.-Verona 07/18/96 1/2 33 ± 1 0.0043 ± 0,13021 0.29 ± 0.03 0.34 ± 0.02 3.8 ± 0.1
Sac. R.-Verona 07/18/96 2/2 36 ± 2 0.0048 ± 0.0001 0.30 ± 0.04 0.30 ± 0.06 4.2 ± 0.4

~1 Sac. R.-Vemna 09/26/96 1/2 44 ± 0 0.0047 ± 0,0000 0.39 ± 0.03 0.44 ± 0.01 4.2 ± 0.1
Sac. R.-Verona 09/26/96 2/2 44 ± 0 0.0052 ± 0,13001 0.37 ± 0.00 0.44 ± 0.02 4.1 ± 0.1

[ Sac. R.-Verona II/14/96 1/2 55 ± 2 0.0036 ± 0,0004 0.48 ± 0.00 0.33 ± 0.03 3.4 ± 0.4
¯ -~ Sac.R.-Verona 11/14/96 2/2 55 ± 1 -- ± -- 0.44 ± 0.01 0.32 ± 0.05 3.4 ± 0.1

~ Sac. R.-Vemna 12/18/96 1/2 49 ± 1 0.0072 ± 0.0005 0.26 ± 0.02 0.64 ± 0,04 5.9 ± 0.1
Sac. R.-Verona 12/18/96 2/2 46 ± 0 0.0073 ± 0,0001 0.25 ± 0.(30 0.56 ± 0.03 5.4 ± 0.2

(D Sac. R.-Verona 06/04/97 1/2 48 ± 2 0.0055 ± 0,0003 0.35 ± 0.03 0.45 ± 0.02 5,5 ± 0.1
O1 Sac. R.-Vemna 06/04/97 2/2 54 ± 4 0.0047 ± 0,0000 0.35 ± 0.01 0.40 ± 0.09 6.3 ± 0.5

Sac. R.-Freeport 07/17/96 1/2 30 ± 1 0.0042 ± 0,0004 0.31 ± 0.05 0.33 ± 0.00 2.4 ± 0.0
Sac.R.-Freeport 07117D6 2/2 29 ± 1 0.0041 ± 0,0003 0.28 ± 0.03 0.32 ± 0.00 2.5 ± 0.0

I~ Sac. R.-Freeport 09/24/96 1/2 34 ± 3 0.0025 ± 0.0003 0.52 ± 0.02 0.24 ± 0.00 3.0 ± 0.3
Sac. R.-Freepo~t 09/24/96 2/2 27 ± 1 0.0022 ± 0.0004 0.41 ± 0.04 0.27 ± 0.01 2.1 ± 0.1
Sac. R.-Freeport 11/12/96 1/2 21 ± 1 0.0013 ± 0,0003 0.49 ± 0.02 0.13 ± 0.01 1.7 ± 0.2
Sac. R.-Freeport 11/12/96 2/2 21 ± 1 0.0018 ± 0.0006 0.48 ± 0.03 0.1l ± 0.00 1.6 ± 0.1
Sac. R.-Freeport 12/17/96 1/2 55 ± 0 0.0097 ± 0,0001 0.18 ± 0.01 0.71 ± 0.01 6.6 ± 0.1
Sac. R.-Freeport 12/17/96 2/2 57 ± 1 0.0094 ± 0,0001 0.19 ± 0.01 0.74 ± 0.03 6.5 ± 0.1
Sac. R.-Freeport 01/06/97 1/2 201 ± 1 0.028 ± 0.000 0.14 ± 0.01 4.8 ± 0.0 17 ± 0
Sac. R.-Freeport 01/06/97 I/2 194 ± 6 0.030 ± 0.000 0.15 ± 0.01 4.7 ± 0.2 16 ± 0
Sac. R.-Freeport 06/05/97 1/2 31 ± 1 0.0051 ± 0.0003 0.35 ± 0.01 0.30 ± 0.(30 3.7 ± 0.2
Sac. R.-Freeport 06/05/97 2/2 32 ± 0 0.0046 ± 0.0002 0.35 ± 0.01 0.29 ± 0.01 3,8 ± 0.3

_~ Sac. R.-Freeport, dup 06/05D7 1/2 23 ± 2 0.0031 ± 0.0001 0.37 ± 0.01 0.21 ± 0.01 2.7 ± 0.2



~ Table A4-2. Concentrations of major cations and trace elements in unfiltered (whole) water samples--Continued

Site                 Date        Split         Manganese          Mercury         Molybdenum        Neodymium          Nickel
~ Replicate ICP-MS CV-AFS ICP-MS ICP-MS ICP-MS
~ Sac. R.-Free~rt, dup 06/05797’ 2/2 23 ± 1 0.0033 ± 0.0003 0.37 ± 0.04 0.22 a- 0.01 2.7 ± 0.2
~ FlatCr. 12/11/96 1/2 19 ± 1 0.0031 ± 0.0004 <0.08 ± 0.01 0.23 ± 0.01 0.94 ± 0.00

FlatCr. 12/11/96 2/2 19 ± 1 0.0035 + 0.0000 <0.08 ± 0.01 0.21 ± 0.01 1,3 ± 0.2
~ FlatCr. 05/29/97 1/2 119 ± 7 0.0019 ± 0.0000 0.24 ± 0.02 0.069 ± 0.007 0.13 ± 0.02=.

~ FlatCr. 05/29/97 2/2 114 ± 3 0.0021 ± 0.0002 0.22 ± 0.03 0.073 ± 0.002 0.12 ± 0.03

~ SpringCr.-Weir 12/11/96 1/2 160 ± 1 0.012 ± 0.000 <0.1 ± 0.0 4,8 ± 0.0 1.6 ± 0.0

~ SpringCr.-Weir 12/11/96 2/2 161 ± 2 0.014 ± 0.000 <0.1 ± 0.0 5.0 ± 0.1 1.6 ± 0.1
] Spdng Cr.-Weir 05/28/97 I/2 536 ± 4 0.0092 ± 0.0004 <0.09 ± 0.00 8.7 ± 0.1 4.4 ± 0.1

~ Spring Cr.-Weir 05/28/97 2/2 531 ± 8 0.0088 ± 0.0002 <0.09 ± 0.03 8.8 ± 0.3 4.2 ± 0.2

2"
Spring Cr.-Road 01/02/97 1/2 197 ± 3 0.038 ± 0.000 <0.1 ± 0.0 3.3 ± 0.0 1.8 ± 0.0

.’- SpdngCr.-Road 01/02/97 2/2 200 ± 7 0.042 ± 0.000 <0.1 ± 0.0 3.3 ± 0.0 1.8 ± 0.1
~’~ i Whiskeytown 12/11/96 1/2 5.8 ± 0.1 0.0009 ± 0.00035 0.15 + 0.01 0.022 ± 0.001 2.6 ± 0.1~

Whiskeytown 12/11/96 2/2 5.8 ± 0.2 0.0010 ± 0.0003 0.15 ± 0.04 0.026 ± 0.002 2.3 ± 0.1
-" Wtfiskeytown 05/29/97 1/2 12 ± 1 0.0028 ± 0.0002 <0.08 ± 0.02 0.095 ± 0.007 21 ± 1

Whiskeytown 05/29/97 2/2 12 ± 1 0.0028 ± 0.0003 0.11 ± 0.04 0.088 ± 0.007 20 ± 0
Spring Cr. arm 07/12/96 1/2 4.4 ± 0.5 0.0012 ± 0.0001 0.086 -+ 0.009 0.026 ± 0.006 3.5 ± 0.4~

~ SpringCr. arm 07/12/96 2/2 4.6 ± 0.4 0.0011 ± 0.0002 O.(F)O ± 0.020 0.024 ± 0.006 3.4 ± 0.0
�.0 ~: SpringCr. arm 09/18/96 1/2 6.1 ± 0.1 0.0010 ± 0.000180.090 ± 0.017 0.037 ± 0.003 3.6 ± 0.1
01 ~ SpringCr. arm 09/18/96 2/2 7.3 ± 0.4 0.0009 ± 0.00025 0.11 ± 0.00 0.044 ± 0.007 4.9 ± 0.3

SpringCr. arm 11/20/96 1/2 24 ± 2 0.0010 ± 0.0002 0.13 ± 0.00 0.21 ± 0.01 3.6 ± 0.3
133

~
SpringCr. arm 11/20/96 2/2 24 ± 2 0.0013 ± 0.0002 0.15 ± 0.01 0.20 ± 0.02 3.7 ± 0.2

�,0
~

SpringCr. arm 12/11/96 1/2 26 ± 1 0.0035 ± 0.0003 0.098 ± 0.008 0.60 ± 0.02 2.5 ± 0.1

~ SpringCr. arm 12/11/96 2/2 26 ± 2 0.0031 ± 0.0002 0.11 ± 0.02 0.65 ± 0.01 2,5 ± 0.2
SpringCr. arm 05/28/97 1/2 14 ± 1 0.0040 ± 0.0002 0.086 ± 0.009 0.11 ± 0.00 20 ± 1~ SpringCr. arm

05/28/97 2/2 14 ± 1 0.0040 ± 0.0000 <0.08 ± 0.01 0.12 ± 0.01 20 ± 1
~ Colusa Basin Drain 06/06/97 1/2 284 ± 3 0.0083 ± 0.0001 2.1 ± 0.1 2.0 ± 0.3 24 ± 1

Colusa Basin Drain 06/06/97 2/2 278 ± 2 0.0098 ± 0.0002 2.0 ± 0.0 2.1 ± 0.1 23 ± 1
Yolo Bypass 01/07/97 1/2 206 ± 3 0.046 ± 0.000 0.20 ± 0.01 3.0 ± 0.0 25 ± 0
YoloBypass 01/07/97 2/2 204 ± 1 0.046 ± 0.001 0.20 ± 0.01 3.0 ± 0.0 25 ± 0



Table A~2. Concentrations of major cations and trace elements in unfiltered (whole) water samples--Continued

Site Date Split Potassium Praseodymium Rhenium Rubidum Samarium
(m~t) (~Wt) r~/z) ~Wl.)Replicate      ICP.-AES-Ax         ICP -MS          ICP-MS          ICP-MS          ICP-MS

Sac. R.-Shasta 07/12/96 1/2 1.1 ± 0.0 0.018 ± 0.002 <0.001 ± 0.001 2.1 ± 0.0 ’ 0.022 ± 0.002’
Sac. R.-Shasta 07/12/96 2/2 1.1 ± 0.0 0.019 ± 0.000 <0.001 ± 0.000 2.1 ± 0.2 0.023 ± 0.002
Sac. R.-Shasta 09/19/96 1/2 0.97 ± 0.00 0.011 ± 0.001 <0.001 ± 0.001 2.0 ± 0.1 0.017 ± 0.004
Sac. R.-Shasta 09/19/96 2/2 0.96 + 0.01 0.011 ± 0.000 0.0017 + 0.0007 2.2 ± 0.0 0.025 ± 0.012
Sac. R.-Shasta 11/19/96 1/2 1.2 ± 0.0 0.0067 ± 0.00090.0025 ± 0.0017 3.2 ± 0.1 0.015 ± 0.006
Sac.R.-Shasta 11/19/96 2/2 1.2 ± 0.0 0.0067 ± 0.00060.0032 ± 0.0009 3.2 ± 0.1 0.0099 ± 0.0135
Sac. R.-Shasta 12/12/96 1/2 1.4 ± 0.0 0.012 ± 0.000 <0.002 ± 0.001 3.2 ± 0.0 0.020 ± 0.001
Sac.R.-Shasta 12/12/96 2/2 1.3 ± 0.0 0.013 ± 0.001 <0.002 ± 0.001 3.1 ± 0.1 0.024 ± 0.004
Sac.R.--Shasta 05/29/97 1/2 1.1 ± 0.0 0.035 ± 0.002 <0.002 ± 0.001 2.1 ± 0.I 0.047 ± 0.000
Sac.R.--Shasta 05/29/97 2/2 1.1 ± 0.0 0.033 ± 0.001 <0.002 ± 0.000 2.0 ± 0.0 0.044 ± 0.004
Sac. R.-Keswick 07/11/96 1/2 0.90 ± 0.02 0.016 ± 0.001 <0.001 ± 0.000 1.7 ± 0.1 0.015 ± 0.004
Sac.R.-Keswick 07/11/96 2/2 0.91 ± 0.02 0.015 ± 0.001 <0.001 ± 0.001 1.7 ± 0.1 0.022 ± 0.006
Sac.R.-Keswick 09/19/96 1/2 0.69 ± 0.00 0.010 ± 0.002 <0.001 ± 0.001 1.4 ± 0.1 0.019 ± 0.003
Sac. R.-Keswick 09/19/96 2/2 0.69 ± 0.00 0.011 ± 0.001 <0.001 ± 0.1301 1.3 ± 0.0 0.014 ± 0.002
Sac. R.-Keswick 11/21/96 1/2 1.0 ± 0.0 0.018 ± 0.003 0.0035 ± 0.0007 2.5 ± 0.0 0.036 ± 0.008

~ Sac. R.-Keswick 11/21D6 2/2 1.0 ± 0.0 0.020 ± 0.000 0.0021 ± 0.0009 2.4 ± 0.0 0.047 ± 0.006
Sac. R.-Keswick 12/11/96 1/2 1.2 ± 0.0 0.025 ± 0.002 <0.002 ± 0.001 2.7 ± 0.0 0.043 ± 0.004|

I Sac. R.-Keswick 12/11/96 2/2 1.2 ± 0.0 0.022 ± 0.001 <0.002 ± 0.000 2.7 ± 0.0 0.046 ± 0.002
"~ Sac. R.-Keswick 01/02/97 1/2 1.I ± 0.0 0.071 ± 0.004 <0.001 ± 0.000 2.5 ± 0.1 0.095 ± 0.002
~ Sac. R.-Keswick 01/02/97 2/2 1.1 ± 0.0 0.065 ± 0.001 <0.001 ± 0.001 2.5 ± 0.0 0.12 ± 0.01

Sac. R.-Keswick 05/28/97 I/2 0.90 ± 0.01 0.030 ± 0.003 <0.002 ± 0.001 1.6 ± 0.1 0.037 ± 0.003
~ Sac. R.-Keswick 05/28/97 2/2 0.89 ± 0.01 0.028 ± 0.002 <0.002 ± 0.000 1.6 ± 0.1 0.042 ± 0.002
O1 Sac. R.-BendBr. 07/11/96 1/2 0.94 ± 0.00 0.018 ± 0.001 0.0012 ± 0.0013 1.7 ± 0.1 0.023 ± 0.004

O~ Sac. R.-BendBr. 07/11/96 2/2 0.94 ± 0.02 0.019 ± 0.001 <0.001 ± 0.000 1.7 ± 0.0 0.026 ± 0.007
Sac. R.-BendBr. 09/20/96 1/2 0.83 ± 0.01 0.015 ± 0.001 <0.001 ± 0.001 1.6 ± 0.0 0.022 ± 0.006

~ Sac. R.-BendBr. 09/20/96 2/2 0.82 ± 0.00 0.012 ± 0.000 0.0017 ± 0.19010 1.8 ± 0.1 0.024 ± 0.007
Sac. R.-BendBr. 11/22/96 1/2 1.1 ± 0.0 0.036 ± 0.001 0.0019 ± 0.0015 2.6 ± 0.0 0.054 ± 0.011
Sac. R.-BendBr. 11/22/96 2/2 1.1 ± 0.0 0.036 ± 0.001 0.0026 ± 0.0012 2.5 ± 0.0 0.056 ± 0.013
Sac. R.-BendBr. 12/12/96 1/2 1.3 ± 0.0 0.13 ± 0.01 0.0012 ± 0.0003 2.9 ± 0.0 0.16 ± 0.01
Sac. R.-BendBr. 12/12/96 2/2 1.3 ± 0.0 0.13 ± 0.01 0.0012 ± 0.0003 2.9 ± 0.I 0.17 ± 0.01
Sac. R.-BendBr. 01/03/97 1/2 1.6 ± 0.1 0.47 ± 0.04 0.0008 ± 0.0003 4.1 ± 0.1 0.63 ± 0.01
Sac. R.-BendBr. 01/03/97 2/2 1.5 ± 0.0 0.47 ± 0.01 <0.0006 ± 0.0005 4.1 ± 0.0 0.56 ± 0.01



~ Table A4-Z. Concentrations of major cations and trace elements in unfiltered (whole) water samples--Continued

Site Date Split
Potassium Praseodymium Rhenium Rubidum Samarium

(me/L) (pWl.) (P~) (p~l.)
0~ Replicate ICP-AES-Ax ICP-MS ICP-MS ICP-MS ICP-MS
~ Sac. R.-BendBr. 05/30/97 112 0.96 ± 0.02 0.027 ± 0.000 <0.002 ± 0.000 1.7 ± 0.0 0.037 ± 0.006
~ Sac. R.-BendBr. 05/30/97 2/2 0.95 ± 0.01 0.032 --. 0.000 <0.002 ± 0.000 1.7 ± 0.0 0.043 ± 0.006
"~ Sac. R.-Colusa 07/16/96 1/1 1.2 ± 0.0 0.12 ± 0.03 <0.0008 ± 0.0003 2.8 ± 0.1 0.18 ± 0.03
-
~ .....

Sac. R.-Colusa 09/25/96 1/2 1.1 ÷ 0.0 0.031 ÷0.001 0.0022 ÷0.0010 2.1 ÷ 0.1 0.052 ±0.014
=~ Sac. R.-Colusa 09/25/96 2/2 1.1 ± 0.0 0.035 ±0.000 0.0031 ±0.0007 2.1 ± 0.1 0.060 ± 0.005
~ Sac. R.-Colusa ii/13/96 1/2 1.3 ± 0.0 0.049 ±0.004 0.0010 __.0.0004 2.5 ± 0.0 0.073 ±0.009
=~ Sac. R.--Colusa 11/13/96 2/2 1.3 + 0.0 0.047 ÷ 0.004 <0.0008 ±0.0005 2.4 ÷ 0.0 0.068 ÷0.008

~Sac. R.-Colusa 12/16/96 1/2 1.5 ± 0.0 0.22 ± 0.01 0.0007 ±0.0001 2.9 ± 0.0 0.30 ± 0.00
Sac. R.-Colusa 12/16/96 2/2 1.5 ± 0.0 0.26-.0.01 0.00tl ± 0.0005 3.0 ± 0.0 0.34 ± 0.01

¯ Sac. R.--Colusa 01/04/97 1/2 2.3 ± 0.0 1.3 ± 0.0 0.0011 ±0.0003 7.4 ± 0.0 1.7 ± 0.l
~ Sac. R.-Colusa 01/04/97 2/2 2.3 ± 0.0 1.3 ± 0.0 0.0011 ±0.0005 7.5 ± 0.0 1.7 ± 0.0

~1 __ Sac. R.-Colusa 06/03/97 1/2 1.1 ± 0.0 0.064 ±0.010 <0.0008 ±0.0001 2.0 ± 0.1 0.096 ±0.012
== Sac. R.-Colusa 06/03/97 2/2 1.1 ± 0.0 0.067 ±0.016 <0.0008 ±0.0004 2.0 ± 0.1 0.095 ±0.018

I =’ Sac. R.-Verona 07/18/96 1/2 0.97 ± 0.00 0.074 ±0.006 <0.0008 ±0.0001 1.7 ± 0.0 0.097 ± 0.014
¯ -~ ~ Sac. R.-Verona 07/18/96 2/2 0.98 ± 0.02 0.063 ±0.016 <0.0008 ±0.0002 1.7 ± 0.0 0.088 ±0.019

~ ~ Sac. R.-Vemna 09/26/96 1/2 1.2 ± 0.0 0.090 ± 0.005 <0.0006 ±0.0004 2.0 ± 0.0 0.12 ± 0.00

�,O ~ Sac. R.-Verona 09/26/96 2/2 1.2 ± 0.0 0.092 ±0.005 0.0007 ±0.00034 2.0 ± 0.0 0.12 ± 0.01
¯ Sac. R.-Verona 11/14/96 1/2 1.4 ± 0.0 0.071 ±0.007 <0.0008 ±0.0(104 1.9 ± 0.0 0.10 ± 0.01
~=~ Sac. R.-Verona 11/14/96 2/2 1.4 + 0.0 0.068 ÷0.016 <0.0008 ±0.0003 1.9 ± 0.0 0.093 ±0.022

Sac. R.-Verona 12/18/96 1/2 1.3 ± 0.0 0.13 ± 0.01 <0.0006 ±0.0002 2.0 ± 0.1 0.16 ± 0.01
133 ~ Sac. R.-Verona 12/18/96 2/2 1.3 ± 0.0 0.12 ± 0.01 <0.0006 ±0.0001 1.8 ± 0.0 0.15 ± 0.01

Sac. R.-Verona 06/04/97 1/2 1.1 ± 0.0 0.093 ±0.008 <0.0008 ±0.0002 1.8 ± 0.1 0.12 ± 0.01O1
=~ Sac. R.-Verona 06/04/97 212 1.1 ± 0.0 0.069 ±0.000 <0.0008 ±0.0004 1.8 ± 0.0 0.12 ± 0.03~ Sac. R.-Freeport 07/17/96 I/2 0.90 ± 0.01 0.071 ±0.001 <0.001 ±0.000 1.5 ± 0.0 0.091 ±0.007

Sac. R.-Freeport 07/17/96 2/2 0.92 ± 0.01 0.068 ± 0.!301 <0.001 ±0.001 1.5 ± 0.0 0.084 ±0.006
~ Sac. R.-Freeport 09/2~/96 1/2 1.1 ± 0.0 0.054 ±0.001 0.0035 ±0.0006 1.7 ± 0.1 0.066 ± 0.011

Sac. R.-Freeport 09/24/96 2/2 1.1 ± 0.0 0.056 ±0.001 <0.001 ±0.001 1.5 ± 0.0 0.069 ±0.010
Sac. R.-Freeport 11/12/96 1/2 1.2 ± 0.0 0.025 ± 0.!301 0.0027 ±0.0013 1.5 ± 0.1 0.035 ±0.005
Sac. R.-Freeport 11/12/96 2/2 1.2 ± 0.0 0.024 ±0.000 0.0017 ±0.0014 1.6 ± 0.0 0.031 ± 0.007
Sac. R.-Freeport 12/17/96 I/2 1.2 ± 0.0 0.15 ± 0.00 0.0008 ±0.00014 2.0 ± 0.0 0.17 ± 0.01
Sac. R.-Freeport 12/17/96 2/2 1.3 ± 0.0 0.16 ± 0.00 0.0008 ±0.00054 2.1 ± 0.0 0.18 ± 0.00
Sac. R.-Freeport 01/06/97 1/2 1.8 ± 0.0 1.1 ± 0.0 <0.0006 ±0.0004 7.9 ± 0.1 1.0 ± 0.0
Sac. R.-Freeport 01/06/97 I/2 1.9 ± 0.0 1.1 ± 0.0 <0.0006 ±0.0003 7.9 ± 0.2 1.0 ± 0.0
Sac. R.-Freeport 06/05/97 1/2 1.0 ± 0.0 0.064 ±0.001 <0.002 ±0.001 1.6 ± 0.0 0.076 ± 0.000
Sac. R.-Freeport 06/05/97 2/2 1.0 ± 0.0 0.065 ±0.003 <0.002 ±0.000 1.6 ± 0.1 0.087 ± 0.005
Sac. R.-Freeport, dup 06/05/97 1/2 1.0 ± 0.0 0.046 ±0.003 <0.002 ±0.000 1.4 ± 0.0 0.058 ±0.001



Table A4-2. Concentrations of major cations and trace elements in unfiltered (whole) water samples--Continued

Site Date Split Potassium Praseodymium Rhenium Rnbidum Samaritan
(mS/t) (~S/t) ~g/tl (~s/L)Replicate      ICP-AES-Ax         ICP-MS          ICP-MS          ICP-MS          ICP-MS

S’ac~ R.-Freeport, dup 06/05/97 2/2 0.99 ± 0.00 0.044 ± 0.000 <0.002 ± 0.000 1.4 ± 0.l 0.055 ± 0.010
FlatCr. 12/11/96 1/2 0.19 ± 0.01 0.038 ± 0.000 <0.002 ± 0.000 0.14 ± 0.01 0.10 ± 0.00
FlatCr. 12/11/96 2/2 0.18 ± 0.00 0.036 ± 0.001 <0.002 ± 0.000 0.15 ± 0.01 0.092 ± 0.005
Flat Cr. 05/29/97 I/2 0.33 ± 0.01 0.010 ± 0.001 <0.002 ± 0.000 0.29 2-0.01 0.028 ± 0.004
Flat Cr. 05/29/97 2/2 0.33 ± 0.00 0.0095 ± 0.0005<0.002 ± 0.001 0,29 ± 0.02 0.030 ± 0.004
SpringCr.-Weir 12/11/96 1/2 0.37 ± 0.00 0.84 ± 0.00 0.0031 ± 0.0001 0.36 ± 0.01 1.7 ± 0.0
SpringCr.-Weir 12/11/96 2/2 0.38 ± 0.00 0.90 ± 0.01 0.0029 ± 0.0003 0.37 ± 0,02 1.8 ± 0.1
SpringCr.-Weir 05/28/97 1/2 2.5 ± 0.0 1,5 ± 0.0 0.020 ± 0.000 4.5 ± 0.0 3.2 ± 0.1
Spdng Cr.-Weir 05/28/97 2/2 2.5 ± 0.0 1.5 ± 0.0 0.019 ± 0.000 4.5 ± 0.0 3.2 ± 0.1
Spring Cr.-Road 01/02/97 1/2 0.50 ± 0.01 0.59 ± 0.01 0.0022 ± 0.0004 0.46 ± 0.00 1.2 ± 0.0
Spring Cr.-Road 01/02/97 2/2 0.50 ± 0.01 0.58 ± 0.01 0.0020 + 0.0001 0.45 ± 0.00 1.1 ± 0.0
Whiskeytown 12/11/96 1/2 0.31 ± 0.01 0.0045 ± 0.0005<0.002 ± 0.000 0.31 ± 0.01 0.0076 ± 0.0032
Whiskeytown 12/11/96 2/2 0.35 ± 0.01 0.0044 ± 0.0002<0.001 ± 0.000 0.30 ± 0.02 0.0084 ± 0.0046
Whiskeytown 05/29/97 1/2 0.36 ± 0.01 0.019 ± 0.000 <0.002 ± 0.001 0.40 ± 0.01 0.028 ± 0.004
Whiskeytown 05/29/97 2/2 0.36 ± 0.01 0.018 ± 0.001 <0.002 ± 0.000 0.39 ± 0.03 0.024 ± 0.005

~1 Spring Cr. arm 07/12/96 1/2 0.31 ± 0.00 0.0044 ± 0.0009<0.001 ± 0.000 0.30 ± 0.03 0.0062 ± 0.0051
SpringCr. arm 07/12/96 2/2 0.31 ± 0.01 0.0047 ± 0.00060.0020 ± 0.0025 0.29 ± 0.01 0.013 ± 0.004

[ Spring Cr. arm 09/18/96 1/2 0.31 ± 0.00 0.0066 ± 0.0004<0.001 ± 0.001 0.31 ± 0.01 0.014 ± 0.004
"~ Spring Cr. arm 09/18/96 2/2 0.31 ± 0.01 0.0076 ± 0.0002<0.001 ± 0.000 0.36 ± 0.01 0.014 ± 0.012
~ SpringCr. arm 11/20/96 1/2 0.34 ± 0.01 0.035 ± 0.001 0.0017 ± 0.0012 0.37 ± 0.02 0.079 ± 0.014

(D
Spring Cr. ann 11/20/96 2/2 0.35 ± 0.00 0.037 ± 0.000 0.0022 ± 0.0019 0.38 ± 0.00 0.064 ± 0.001
SpdngCr. arm 12/11/96 1/2 0.35 ± 0.01 0.10 ± 0.00 <0.002 ± 0.000 0.31 ± 0.02 0.21 ± 0.02

O~ SpdngCr. arrn 12/11/96 2/2 0.35 ± 0.01 0.11 ± 0.00 0.0016 ± 0.0004 0.32 ± 0.02 0.22 ± 0.01

133 Spring Cr. arm 05/28/97 1/2 0.37 ± 0.01 0.023 ± 0.002 <0.002 ± 0.000 0.40 ± 0.03 0.032 ± 0.001
Spring Cr. arm 05/28/97 2/2 0.36 ± 0.00 0.024 ± 0.001 <0.002 ± 0.0(10 0.42 ± 0.02 0.036 ± 0.004

133 ColusaBasin Drain 06/06/97 l/2 2.5 ± 0.0 0.41 ± 0.06 0.0043 ± 0.01901 4.3 ± 0.1 0.55 ± 0.06
Colusa Basin Drain 06/06/97 2/2 2.5 ± 0.1 0.43 ± 0.01 0.0036 ± 0.0004 4.2 ± 0.1 0.59 ± 0.03
Yolo Bypass 01/07D7 1/2 1.7 ± 0.0 0.62 ± 0.01 <0.0006 ± 0.0003 4.5 ± 0.0 0.79 ± 0.02
YoloBypass 01/07/97 2/2 1.8 ± 0.1 0.61 ± 0.00 <0.0006 ± 0.0003 4.4 ± 0.0 0.78 ± 0.01



~ Table A4-2. Concentrations of major cations and trace elements in unfiltered (whole) water samples--Continued
Silica (as SiO~) Silver Sodium Strontium Terbium

~ Site Date Split (rag]L) (~g]L) (mg]L) (~g]L) (~g]L)
~ Replicate~, ICP-AES ICP-MS ICP-AES ICP.-MS ICP-MS
’~ Sac. R.-Shasta 07/12/96 1/2 24 ± 2 <0.2 + 0.0 6.7 ± 0.2 52 ± 0 0.0036 + 0.0002’--I --
~ Sac. R.-Shasta 07/12/96 2/2 21 ± 0 <0.2 ± 0.0 5.6 ± 0,2 51 ± 1 0.0038 ± 0.0008
"= Sac. R.-Shasta 09/19/96 1/2 21 ± 0 <0.2 ± 0.0 5.5--. 000 52 ± 2 0.0031 ± 0.0006
~’-. Sac. R.-Shasta 09/19/96 2/2 21 ± I <0.09 +_ 0.04 5.1 ± 0.3 76 ± 0 0.0030 ± 0.0011
.~ Sac. R.-Shasta 11/19/96 1/2 24 ± 1 <0.09 + 0.00 6.5 ± 0.3 64 ± 2 0.0027 ± 0.0009

~ Sac. R.-Shasta 11/19/96 2/2 25 ± 0 <0.09 ± 0.01 6.7 ± 0.3 64 ± I 0.0020 ± 0.0011
~o Sac. R.-Shasta 12/12/96 1/2 25 ± 0 <0.2 ± 0.3 7.3 ± 0.1 56 ± 2 0.0039 ± 0.0009
~ Sac. R.-Shasta 12/12/96 2/2 24 ± 0 <0.2 ± 0.0 6.9 ± 0.0 55 ± 3 0.0038 ± 0.0011
~ Sac. R.-Shasta 05/29/97 1/2 24 ± 1 <0.2 ± 0.0 6.0 ± 0,2 52 ± 3 0.0078 ± 0.0006
_m.Sac. R.-Shasta 05/29/97 2/2 23 ± 1 <0.2 ± 0.1 5.7 ± 0.3 50 ± 1 0.0069 ± 0.0010
.-, Sac. R.-Keswick 07/11/96 1/2 19 ± 1 <0.2 ± 0.0 4.6 ± 0.2 45 ± 2 0.0039 ± 0.0009
~ Sac. R.-Keswick 07/11/96 2/2 20 ± 1 <0.2 ± 0.0 4.9 ± 0.1 45 ± 2 0.0033 ± 0.0006O =
~" Sac. R.-Keswick 09/19/96 1/2 18 ± 1 <0.09 ± 0.02 3.8 ± 0.3 43 ± 1 0.0030 ± 0.0006

I =" Sac. R.-Keswick 09/19/96 2/2 18 ± 0 <0.2 ± 0.0 3.8 ± 0.0 40 ± l 0.0028 ± 0.0006
¯ -~ ~ Sac. R.-Keswick 11/21/96 1/2 21 ± 1 <0.09 ± 0.07 5.4 + 0,5 53 ± 2 0.0080 ± 0.0006

~ ~ Sac. R.-Keswick 11/21/96 2/2 22 ± 1 <0.09 ± 0.04 5.5 ± 0.2 54 ± 3 0.0087 + 0.0016
~ Sac. R.-Keswick 12/11/96 1/2 24 ± 0 <0.2 ± 0.0 6.6 + 0.4 51 ± 1 0.0091 ± 0.0014

o~ Sac. R.-Keswick 12/11/96 2/2 23 ± 0 <0.2 ± 0.0 6.5 ± 000 52 ± 1 0.0096 ± 0.0007
O"1 ~" Sac. R.-Keswick 01/02/97 1/2 24 ± 2 <0.2 ± 0.2 5.9 ± 0.5 51 ± 0 0.020 ± 0.001

~ Sac. R.-Keswick 01/02/97 2/2 24 ± 1 <0.2 ± 0.1 5.8 ± 0.2 52 ± 1 0.021 ± 0.001O~
~’-" Sac. R.-Keswick 05/28/97 1/2 21 ± 1 <0.2 ± 0.0 4.7 ± 0.3 44 ± 2 0.0078 ± 0.0014

¯ ~1 ~ Sac. R.-Keswick 05/28/97 2/2 21 ± 0 <0.2 ± 0.0 4.9 ± 0.l 43 ± 1 0.0069 ± 0.0011o=. Sac. R.-Bend Br. 07/11/96 1/2 21 ± 2 <0.2 ± 0.0 5.3 ± 0.7 49 :i: 1 0.0042 ± 0.0007
B Sac. R.-Bend Br. 07/11/96 2/2 20 ± 0 <0.2 ± 0.2 5.0 ± 0.2 50 ± 2 0.0040 ± 0.0003
~ Sac. R.-Bend Br. 09/20/96 1/2 19 ± 0 <0.2 ± 0.0 4.6 ± 0.0 46 ± 1 0.0027 ± 0.0008
~ Sac. R.-Bend Br. 09/20/96 2/2 18 ± 1 <0.09 ± 0.06 4.3 ± 0.3 50 ± 2 0.0041 ± 0.0009

Sac. R.-BendBr. 11/22/96 1/2 24 ± 0 <0.09 ± 0.04 7.0 ± 0.0 75 ± 2 0.011 ± 0.001
Sac. R.-BendBr. !1/22/96 2/2 23 ± 1 <0.09 ± 0.05 6.6 ± 0.3 73 ± 1 0.012 ± 0.002
Sac. R.-BendBr. 12/12/96 1/2 29 ± 0 <0.2 ± 0.0 6.4 ± 0.2 61 ± 1 0.028 ± 0.002
Sac. R.-BendBr. 12/12/96 2/2 28 ± 2 <0.2 ± 0.0 6.2 ± 0.5 59 ± 0 0.030 ± 0.001
Sac. R.-BendBr. 01/03/97 1/2 41 ± 6 <0.2 ± 0.0 5.7 ± 0.2 73 ± 0 0.098 ± 0.005
Sac. R.-BendBr. 01/03/97 2/2 41 ± 5 <0.2 ± 0.0 5.1 ± 0.7 71 ± 1 0.089 ± 0.000



Table A4-2. Concentrations of major cations and trace elements in unfiltered (whole) water samples--Continued

Site Date Split Silica (as SiO~) Silver Sodium Strontium Terbium
(mg/L) (~g/L) (rag/L) (~g]L) (pg/L)

Replicate ICP-AES ICP-MS ICP-AES ICP-MS ICP-MS
Sac. R.-BendBr. 05/30/97 1/2 21 ± 0 <0.2 ± 0.0 5.1 ± 0.2 51 + 2 0.0069 ± 0.0009
Sac. R.-BendBr. 05/30/97 2/2 21 ± 0 <0.2 ± 0.0 5.1 ± 0.2 50 ± 0 0.0063 ± 0.0015
Sac. R.--Colusa 07/16/96 1/1 32 ± 3 <0.2 ± 0.0 6.3 ± 0.8 66 ± 2 0.033 ± 0.000
Sac. R.-Colusa 09/25/96 1/2 22 ± 1 0.26 ± 0.03 6.3 ± 0.4 70 ± 3 0.0069 ± 0.0006
Sac. R.--Colusa 09/25/96 2/2 22 ± 1 <0.09 ± 0.00 6.2 ± 0.4 70 ± 2 0.0084 ± 0.0005
Sac. R.-Colusa 11/13/96 1/2 25 ± 1 <0.2 ± 0.0 7.8 ± 0.8 77 ± 1 0.012 ± 0.001
Sac. R.-Colusa 11/13/96 2/2 25 ± 1 <0.2 ± 0.0 7.3 ± 0.7 79 ± 1 0.012 ± 0.001
Sac. R.-Colusa 12/16/96 1/2 36 ± 1 <0.2 ± 0.0 7.9 ± 0.1 93 ± 1 0.050 ± 0.001
Sac. R.-Colusa 12/16/96 2/2 36 ± 0 <0.2 ± 0.0 7.5 ± 0.1 94 ± 0 0.058 ± 0.002
Sac. R.-Colusa 01/0z~/97 1/2 88 ± 4 <0.2 ± 0.0 5.6 ± 0.3 121 ± 1 0.31 ± 0.00
Sac. R.-Colusa 01/04/97 2/2 90 ± 1 0.21 ± 0.15 5.7 ± 0.1 124 ± 3 0.31 ± 0.01
Sac. R.-Colusa 06/03/97 I/2 23 ± 1 <0.2 ± 0.0 6.0 ± 0.2 64 ± 2 0.017 ± 0.003
Sac. R.-Colusa 06/03/97 2/2 23 ± 0 <0.2 ± 0.0 6.0 ± 0.2 65 ± 2 0.017 ± 0.003
Sac. R.-Verona 07/18/96 1/2 22 ± i <0.2 ± 0.0 5.5 ± 0.7 63 ± 1 0.016 ± 0.001
Sac. R.-Verona 07/18/96 2/2 21 ± 1 <0.2 ± 0.0 5.4 ± 0.2 63 ± 2 0.014 ± 0.002
Sac. R.-Verona 09/26/96 1/2 26 ± 1 <0.2 ± 0.0 8.9 ± 0.4 86 ± 1 0.021 -+ 0.001
Sac. R.-Verona 09/26/96 2/2 26 ± 0 <0.2 ± 0.0 8.7 ± 0.4 85 ± 2 0.021 ± 0.002
Sac. R.-Verona 11/14/96 1/2 24 ± 1 <0.2 ± 0.1 9.3 ± 1.3 91 ± 3 0.015 ± 0.002
Sac. R.-Verona 11/14/96 2/2 25 ± 2 <0.2 ± 0.0 9.3 ± 1.8 91 ± 2 0.015 ± 0.002
Sac. R.-Verona 12/18/96 1/2 25 ± 0 <0.2 ± 0.0 6.1 ± 0.1 74 ± 0 0.028 ± 0.001
Sac. R.-Verona 12/18/96 2/2 25 ± 0 <0.2 ± 0.0 6.2 ± 0.3 72 ± 0 0.025 ± 0.002
Sac. R.-Verona 06/04/97 1/2 22 + 2 <0.2 ± 0.0 7.8 ± 0.7 82 ± 3 0.021 ± 0.000
Sac. R.-Verona 06/04/97 2/2 23 ± 1 <0.2 ± 0.0 7.8 ± 0.8 83 ± 3 0.021 ± 0.003
Sac. R.-Freeport 07/17/96 1/2 20 ± 1 <0.2 ± 0.0 5.3 ± 0.2 61 ± 0 0.014 ± 0.000
Sac. R.-Freeport 07/17/96 2/2 19 ± 0 <0.2 ± 0.0 5.0 ± 0.1 61 ± 0 0.012 ± 0.000
Sac. R.-Freeport 09/24/96 1/2 20 ± 1 <0.09 ± 0.09 8.0 ± 0.2 100 ± 3 0.011 ± 0.000
Sac. R.-Freeport 09/24/96 2/2 21 ± 0 <0.2 ± 0.0 8.7 ± 0.1 86 ± 3 0.010 ± 0.001
Sac. R.-Freeport 11/12/96 1/2 18 ± 1 <0.09 ± 0.06 7.4 ± 0.2 85 ± 3 0.0059 ± 0.0004
Sac. R.-Freeport 11/12/96 2/2 18 ± 0 <0.09 ± 0.02 7.1 ± 0.3 85 ± 1 0.0050 ± 0.0016
Sac. R.-Freeport 12/17/96 1/2 24 ± 1 <0.2 ± 0.0 5.0 ± 0.3 65 ± 1 0.031 ± 0.001
Sac. R.-Freeport 12/17/96 2/2 24 ± 2 <0.2 ± 0.0 4.8 ± 0.6 66 ± 0 0.031 ± 0.003
Sac. R.-Freeport 01/06/97 1/2 41 ± 6 <0.2 ± 0.0 2.6 ± 0.5 58 ± 0 0.13 ± 0.00
Sac. R.-Freeport 01/06/97 1/2 42 ± 4 <0.2 ± 0.0 2.6 ± 0.3 59 ± 0 0.14 ± 0.00
Sac. R.-Freeport 06/05/97 1/2 20 ± 0 <0.2 ± 0.0 6.4 ± 0.3 71 ± 0 0.011 ± 0.00I
Sac. R.-Freeport 06/05/97 2/2 20 ± 1 <0.2 ± 0.0 6.8 ± 0.1 71 ± 0 0.013 ± 0.001
Sac. R.-Freeport, dup 06/05/97 1/2 19 ± 1 <0.2 ± 0.0 6.5 ± 0.2 72 ± 4 0.0095 ± 0.0007



Table A4-2. Concentrations of major cations and trace elements in unfiltered (whole) water samples--Continued
Silica (as SiO2) Silver Sodium Strontium Terbium

Site Date Split (mg]L) (pg/L) (mg]L) (p9/1.)
Replicate ICP-AES ICP-MS ICP-AES ICP-MS ICP-MS

Sac. R.-Freeport, dup 06/05/97 2/2 19 + 0 <0.2 ± 0.0 6.1 ± 0.8 72 ± 3 0.0074 + 0,0017
FlatCr. 12/11/96 1/2 12 ± 0 <0.2 ± 0.0 2.0 ± 0.1 8.0 ± 0.2 0.020 ± 0,00l
FlatCr. 12/11/96 2/2 12 ± 0 <0.2 ± 0.0 2.0 ± 0.I 8.0 ± 0.4 0.020 ± 0.001
Flat Cr. 05/29/97 1/2 23 ± 1 <0.2 ± 0,0 8.2 +                                                                                                                                      _ 0.830 ± 1 0.0067 ± 0,0011
FlatCr. 05/29/97 2/2 25 ± 1 <0.2 ± 0.0 8.3 ± 1.1 30 ± 1 0.0064 ± 0.0006
SpringCr.-Weir 12/11/96 1/2 14 ± 0 <0.2 ± 0.0 2.6 ± 0.2 13 ± 0 0.40 ± 0.00
Spring Cr.-Weir 12/11/96 2/2 14 ± 0 <0.2 ± 0.0 2.6 ± 0.2 13 ± 0 0.42 ÷ 0.00
Spring Cr.-Weir 05/28/97 1/2 26 ± 1 <0.2 ± 0.0 7.2 ± 0.4 49 ± 0 0.70 ± 0,04
Spring Cr.-Weir 05/28/97 2/2 27 ± 2 <0.2 ± 0.0 7.6 ± 0.7 50 ± 1 0.69 ± 0.02
Spring Cr.-Road 01/02/97 1/2 12 ± 1 <0.2 ± 0.0 1.9 ± 0.1 13 ± 0 0.26 ± 0.00
SpringCr,-Road 01/02/97 2/2 12 + 1 <0.2 ± 0.0 2.0 ± 0.2 13 ± 0 0.26 ± 0.01
Whiskeytown 12/11/96 1/2 12 ± 1 <0.2 ± 0.0 2.0 ± 0.2 23 ± 0 0.0015 ± 0,0004
Whiskeytown 12/11/96 2/2 12 ± 0 <0.2 ± 0.0 2.0 ± 0.0 23 ± 1 0.0019 ± 0.0008
Whiskeytown 05/29/97 1/2 15 ± 0 <0.2 ± 0.0 2.0 ± 0.1 22 ± 1 0.0049 ± 0.0004
Whiskeytown 05/29/97 2/2 15 ± 0 <0.2 ± 0.0 1.9 ± 0.1 21 ± 1 0.0042 ± 0.0005
Spring Cr. arm 07/12/96 1/2 13 ± 1 <0.2 ± 0.0 1.8 ± 0.0 23 ± 2 0.0016 ± 0.0007
SpringCr. arm 07/12/96 2/2 12 ± 0 <0.2 ± 0.0 1.7 ± 0.I 21 ± 1 0,0015 ± 0.0004
SpringCr. arm 09/18/96 1/2 12 ± 0 <0.2 ± 0.0 1.7 ± 0.1 20 ± 0 0.0026 ± 0,0007
Spring Cr. arm 09/18/96 2/2 12 ± 0 <0.09 ± 0.00 1.6 ± 0.0 22 ± 0 0.0031 ± 0,0006
SpringCr. arm 11/20/96 1/2 13 ± 1 <0.09 ± 0.03 1.9 ± 0.1 24 ± 1 0.017 ± 0.003
SpringCr. arm 11/20/96 2/2 12 ± 1 <0.09 ± 0.13 1.9 ± 0.1 24 ± 1 0,017 ± 0,002
SpringCr. arm 12/11/96 1/2 12 ± 0 <0.2 ± 0.0 2.2 ± 0,I 24 ± 1 0.048 ± 0,1301
SpringCr. arm 12/11/96 2/2 12 ± 0 <0.2 ± 0.0 2.1 ± 0.1 22 ± 1 0.052 ± 0.001
SpringCr. arm 05128/97 1/2 15 ± 0 <0.2 ± 0.0 2.0 ± 0.0 22 ± 2 0.0082 ± 0.0006
SpringCr. arm 05/28/97 2/2 15 ± 0 <0.2 ± 0.0 2.0 ± 0.1 22 ± I 0.0067 ± 0,0008
Colusa Basin Drain 06/06/97 1/2 42 ± 1 <0.2 ± 0.0 76 ± 1 479 ± 9 0.090 ± 0,006
Colusa Basin Drain 06/06/97 2/2 44 ± 2 <0.2 ± 0.0 82 ± 2 479 ± 1 0.094 + 0,003
YoloBypass 01/07/97 1/2 47 ± 2 <0.2 ± 0.0 4.4 ± 0.4 78 ± I 0.14 ± 0.00
Yolo Bypass 01/07/97 2/2 50 ± 1 <0.2 ± 0.0 4.8 ± 0.2 78 ± 1 0.14 ± 0.00



Table M-2. Concentrations of major cations and trace elements in unfiltered (whole) water samples--Continued
Thallium Thorium Thulium "fin T~nium

Site Dam Sp~it
Replicate ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS

Sac. R.-Shasta 07/12/96 1/2’ <~.003 ± 0.001 0.0051 ± 0.00130.0017 ± 0.0003 0.75 + 0.03 7.2 ± 0.8
Sac. R.-Shasta 07/12/96 2/2 <0.003 ± 0.000 0.0047 ± 0.00100.0007 ± 0.0002 0.17 ± 0.05 5.2 ± 0.6
Sac. R.--Shasta 09/19/96 1/2 <0.003 ± 0,000 <0.003 ± 0.001 0.0011 ± 0.0006 1.1 ± 0.1 1.8 ± 0.3
Sac. R.-Shasta 09/19/96 2/2 0.0047 ± 0.0046<0.003 ± 0.003 0.0009 ± 0.0004 1.6 ±, 0.0 2.3 ± 0.3
Sac. R.-Shasta 11/19/96 1/2 0.0047 ± 0.0(108<0.003 ± 0.001 0.0013 ± 0.0006 0.33 ± 0.12 2.0 ± 0.1
Sac.R.-Shasta 11/19/96 2/2 <0.003 ± 0.001 <0.003 ± 0.002 0.0008 ± 0.0011 0.19 ± 0.07 2,0 ± 0.2
Sac.R.-Shasta 12/12/96 1/2 0.0046 ± 0.0027<0.003 + 0.000 0.0013 ± 0.0002 0.81 ± 0.00 1.6 ± 0.2
Sac. R.-Shasta 12/12/96 2/2 <0.002 ± 0,001 0.0027 ± 0.00030.0013 ± 0.13001 0.13 ± 0.01 1.8 ± 0.2
Sac. R.-Shasta 05/29/97 1/2 0.0025 ± 0.00180.0083 ± 0.00020.0023 ± 0.0005 0.12 ± 0.03 11 ± 0
Sac. R,-Shasta 05/29/97 2/2 0.0038 ± 0.0031 0.014 ± 0,000 0.0027 ± 0.0010 0.39 ± 0,20 12 ± 0
Sac. R.-Keswick 07/11/96 1/2 <0.003 ± 0.001 0.0039 ± 0.00130.0015 ± 0.0002 <0.1 ± 0.0 4.4 ± 0.5
Sac. R.-Keswick 07/11/96 2/2 <0.003 ± 0,001 0.0044 ± 0.00050.0014 ± 0.0001 0.77 ± 0.01 4.4 ± 0.3
Sac. R.-Keswick 09/19/96 1/2 <0,003 ± 0.002 0.0045 ± 0.00180,0008 ± 0.0005 1.2 ± 0.0 1.9 ± 0.4
Sac. R.-Keswick 09/19196 2/2 <0.003 ± 0.002 <0.003 ± 0.003 0.0011 ± 0.0004 1.1 ± 0.1 1.1 ± 0.1
Sae.R.-Keswick 11/21/96 1/2 0.0040 ± 0.00230.0032 ± 0.00140.0034 ± 0.0002 0.55 ± 0.04 3.8 ± 0.2
Sac. R.-Keswick 11/21/96 2/2 0.0053 ± 0.0030<0.003 ± 0.000 0.0036 ± 0.0003 0.58 ± 0.06 3.5 ± 0.5
Sac. R.-Keswick 12/11/96 1/2 0.0019 ± 0.00070.0042 ± 0.00130.0026 ± 0.0006 0.39 ± 0.04 2.1 ± 0.2
Sac. R.-Keswick 12/11/96 2/2 0.0019 ± 0.00230.0032 ± 0.00170.0028 ± 0.0003 0.20 ± 0.05 2.1 ± 0.1
Sac. R.-Keswick 01/02/97 1/2 0.0095 ± 0.0006 0.013 ± 0.003 0.0054 ± 0.0002 0.18 ± 0.16 11 ± 0
Sac. R.-Keswick 01/02/97 2/2 0.011 ± 0.000 0.012 ± 0.003 0.0068 ± 0.0007 <0.1 ± 0.1 9.9 ± 0.6
Sac. R.-Keswick 05/28/97 1/2 0.0018 ± 0.00240.0097 ± 0.00160.0026 ± 0.0005 1.0 ± 0.0 10 ± 1
Sac. R.-Keswick 05/28/97 2/2 0.0024 ± 0.00020.0086 ± 0.00120.0024 ± 0.0005 1,0 ± 0.1 9.8 ± 1.2
Sac. R.-BendBr. 07/11/96 1/2 <0.003 ± 0.001 0.0057 ± 0.00040.0016 ± 0.0004 0.75 ± 0.04 6.1 ± 0.3
Sac. R.-BendBr. 07/11/96 2/2 <0.003 ± 0.001 0.0064 ± 0.00140.0018 ± 0.0011 0.33 ± 0.34 5.9 ± 0.0
Sac. R.-BendBr. "09/20/96 1/2 <0.003 ± 0.0~ 0.0032 ± 0.00220.0011 ± 0.0001 0.52 ± 0,01 3.3 ± 0.4
Sac. R.-BendBr. 09/20/96 2/2 <0,003 ± 0.004 0.0059 ± 0.00310.0019 ± 0.0001 0.32 ± 0,190 3.3 ± 0.3
Sac. R.-BendBr. 11/22/96 1/2 0.0042 ± 0.0017 0,011 ± 0,002 0.0038 ± 0.0002 0.24 ± 0.08 11 ± 1
Sac. R.-BendBr. 11/22/96 2/2 0.0038 ± 0.00080.0087 ± 0.00540.0038 ± 0.0007 0.19 ± 0.03 10 ± 0
Sac. R.-BendBr. 12/12/96 1/2 0.0090 ± 0.0010 0,068 ± 0.001 0.0078 ± 0,0005 0.39 ± 0.06 50 ± 0
Sac. R.-BendBr. 12/12/96 2/2 0.0091 ± 0.0024 0,068 ± 0.006 0.0083 ± 0.0004 0.32 ± 0.16 50 ± 1
Sac. R.-BendBr. 01/03/97 1/2 0.026 ± 0.t300 0.25 ± 0.02 0,025 ± 0.001 0.70 ± 0.16 135 ± 1
Sac. R.-BendBr. 01/03/97 2/2 0.023 ± 0.001 0.25 ± 0.02 0.025 ± 0.002 0.18 ± 0.05 135 ± 0



Table A4-2. Concentrations of major cations and trace elements in unfiltered (whole) water samples--Continued
Thallium Thorium Thulium ~n T~anium

Site Date
Split

Replicate (p9/1-) 0.z9)1.) (p.g/L) (pg/t.) (p.g/L)
ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS

Sac.R.-BendBr.                  05/30/971/2 0.0035 ± 0.00250.0070 ± 0.00040.0029 ± 0.0006 0.26 ± 0.02 l0 ± 1
Sac. R.-BendBr. 05/30/97 2/2 0.0018 ± 0.00070.0078 ± 0.00300.0029 ± 0.0005 0.28 ± 0.08 9.6 ± 0.3

07/16/96 1/1 0,010 0.002 0.052 0,00l 0.0097 0.0009 <0.2 0.0 59 0Sac.R.-Colusa
Sac. R.--Colusa 09/25/96 1/2 <0.003 ÷0.001 0.0064 ÷0,0010 0.0032 +0.0001 0.37 ± 0.03 11 + 1
Sac.R.--Colusa 09/25/96 2/2 <0.003 ±0.000 0.0074 ±0.0002 0.0026 ±0.0002 0.47 ± 0.02 11 ± 0
Sac. R.-Colusa 11/13/96 1/2 <0.003 ±0.002 0.019 ±0,002 0.0044 ±0.0002 0.18 ± 0.16 29 ± I
Sac. R.-Colusa 11/13/96 2/2 0.0047 ±0.0021 0.018 ±0.000 0.0039 +0.0005 0.21 ± 0.10 18 ± 0
Sac. R.-Colusa 12/16/96 1/2 0.014 ± 0.001 0.087 ±0,000 0.013 ±0.001 1.0 ± 0.0 80 ± 0
Sac. R.-Colusa 12/16/96 2/2 0.012 ± 0.002 0.081 ± 0,004 0,015 ±0.001 1.6 ± 0.0 83 ± 2
Sac. R.-Colusa 01/04/97 1/2 0.069 ± 0,002 0.70 ± 0.00 0,085 ±0,003 0.27 ± 0.04 329 ± 1
Sac. R.-Colusa 01/04/97 2/2 0.064 ± 0.001 0.70 ± 0.01 0.084 ± 0.003 0.67 ± 0.44 314 ± 6
Sac. R.--Colusa 06/03/97 112 0.0051 ±0.0012 0,018 ±0.000 0.0066 ±0.0007 0.35 ± 0.18 22 ± 0
Sac. R.-Colusa 06/03/97 2/2 0.0062 ±0.0018 0.020 ± 0,002 0.0059 ±0.0009 0.94 ± 0.15 25 ± 3
Sac. R.-Verona 07/18/96 1/2 <0.003 ±0,001 0.029 +0.002 0.0060 ±0.13010 0.94 ± 0.05 27 ± 1
Sac. R.-Verona 07/18/96 2/2 0.0039 ±0.0011 0.033 ±0,002 0.0043 ±0.0003 0.51 ± 0.51 31 ± 1
Sac. R.-Verona 09/26/96 1/2 0.0052 ±0.0006 0.038 ±0.005 0.0057 ±0.0003 0.41 ± 0.02 36 ± 1
Sac. R.-Verona 09/26/96 2/2 0.0069 ±0.0015 0.036 ± 0.003 0.0055 ±0.0003 <0.I ± 0.0 34 ± 1
Sac. R.-Vemna 11/14/96 1/2 <0.003 ±0.002 0.027 ±0,002 0.0057 ±0.0003 0.68 ± 0.24 23 ± 1
Sac. R.-Verona 11/14/96 2/2 0.0076 ±0.0049 0.026 ±0,001 0.0052 ±0.0006 0.39 ± 0.07 23 ± 0
Sac, R,-Vemtza 12/18/96 1/2 0.0079 ±0.0012 0.046 ±0,003 0.0078 ±0.0005 0.64 ± 0.03 45 ± 0
Sac. R.-Verona 12/18/96 2/2 0.0062 ±0.0014 0,043 ± 0,002 0.0071 ±0.0005 0.91 ± 0.04 41 ± 1
Sac. R.-Verona 06104197 1/2 0.0045 ±0.0006 0.020 ± 0,001 0.0073 ±0.0004 <0.2 ± 0.0 26 ± 1
Sac. R.-Verona 06104197 212 0.0061 ±0.0007 0.022 ±0,003 0.0068 ±0.0002 0.29 ± 0.06 28 ± 3
Sac. R.-Freeport 07/17/96 1/2 0.0084 ±0.0010 0.026 ± 0.001 0.0037 ±0.0004 0.17 ± 0.14 20 ± 0
Sac. R.-Freeport 07/17/96 2/2 0.0040 ±0.0001 0.022 ±0,002 0.0032 ±0.0002 0.24 ± 0.10 21 ± 1
Sac. R.-Freeport 09/24/96 1/2 <0.003 ±0.000 0.025 ± 0.002 0.0034 ±0.0017 0.67 ± 0.14 18 ± 1
Sac. R.-Freeport 09/24/96 2/2 0.0032 ±0.0006 0.016 ±0,002 0.0025 ±0.0006 <0.1 ± 0.1 15 ± 0
Sac. R.-Freeport 11/12/96 1/2 <0.003 ±0.001 0.0052 ±0.0013 0.0025 ±0.0(100 0.66 ± 0.04 6.9 ± 0.7
Sac. R.-Freeport II/12/96 2/2 <0,003 ±0.002 0.0064 ±0.0019 0.0017 ±0.0003 0.51 ± 0.10 6.4 ± 0.3
Sac. R.-Freeport 12/17/96 1/2 0.0084 ±0.0016 0.059 ± 0.002 0.0082 ±0.0004 0.46 ± 0.00 51 ± 1
Sac. R.-Freeport 12/17/96 2/2 0.0090 ±0.0012 0.060 ±0,001 0,0086 ±0.0002 0.33 ± 0.02 53 ± 1
Sac. R.-Freeport 01/06/97 1/2 0.054 ±0.001 1.1 ± 0.0 0.036 ±0.002 0.26 ± 0.00 329 ±2
Sac. R.-Freeport 01/06/97 1/2 0.055 ± 0,001 1.1 ± 0.0 0.037 ±0.000 0.28 ± 0.03 318 ±11
Sac. R.-Freeport 06/05/97 1/2 0.0036 ±0.0009 0.018 ± 0.001 0.0043 ±0.0007 0.10 ± 0.05 17 ± 0
Sac. R.-Freeport 06/05/97 2/2 0.0033 ±0.0014 0.015 ± 0.0(20 0.0035 ±0.0011 0.89 ± 0.07 18 ± 1
Sac. R.-Freeport, dup 06/05/97 1/2 0.0036 ±0.0017 0,010 ± 0.001 0.0022 ±0.0003 0.11 ± 0.01 11 ± 1
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Table A¢.~ Concentrations of major cations and trace elements in unfiltered (whole) water samples-Continued
Thallium Thorium Thulium 11n T~niurn

Site Date Split (pg/L) (pg/L) (i,g/L) (pg/t) (p.g/L)
Replicate ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS

Sac. R.-Freeport, dup 06/05/97 2/2 0.0061 ± 0.000l 0.012 ± 0.00l 0.0032 ± 0.0007 <0.06 ± 0.01 ll ± 1
FlatCr. 12/11/96 1/2 0.0039 ± 0.00340.0042 + 0.00080.0091 ± 0.0007 0.80 ± 0.02 2.4 ± 0.1
FlatCr. 12/II/96 2/2 0.0030 ± 0.00150.0053 ± 0.00080.0081 ± 0.0(104 0.84 ± 0.06 2.3 ± 0.3
FlatCr. 05/29/97 1/2 0.0099 ± 0.00050.0030 ± 0.00100.0037 ± 0.0009 0.23 ± 0.03 <0.1 ± 0.3
Flat Cr. 05/29/97 2/2 0.0060 ± 0.0022<0.003 _+ 0.001 0.0037 ± 0.0008 <0.06 ± 0.04 <0.1 ± 0.1
SpringCr.-Weir 12/11/96 1/2 0.038 ± 0.001 0.0085 ± 0.0004 0.11 ± 0.00 0.27 ± 0.01 1.9 ± 0.2
SpringCr.-Weir 12/11/96 2/2 0.038 ± 0.002 0.0076 ± 0.0009 0.11 ± 0.00 0.33 ± 0.01 2.1 ± 0.2
Spdng Cr.-Weir 05/28/97 1/2 0.44 ± 0.03 0.0034 ± 0.0008 0.25 ± 0.02 0.21 ± 0.06 0.55 ± 0.31
SpringCr.-Weir 05/28/97 2/2 0.44 ± 0.02 0.0041 ± 0.0004 0.23 ± 0.01 0.19 ± 0.12 0.56 ± 0.37
Spring Cr.-Road 01/02/97 1/2 0.15 ± 0.00 0.016 ± 0.004 0.071 ± 0.000 0.37 ± 0.01 5.0 ± 0.2
Spring Cr.-Road 01/02/97 2/2 0.15 ± 0.00 0.014 ± 0.000 0.068 ± 0.000 0.39 ± 0.04 5.3 ± 0.2
Whiskeytown 12/11/96 1/2 <0.002 ± 0.001 <0.003 ± 0.001 0.0010 ± 0.0005 0.83 ± 0.03 0.83 ± 0.18
Whiskeytown 12/11/96 2/2 <0.003 ± 0.001 <0.003 ± 0.001 0.0010 ± 0.00058 0.78 ± 0.05 0.87 ± 0.23
Whiskeytown 05/29/97 1/2 0.0060 _+ 0.0011 0.012 ± 0.003 0.0019 ± 0.0004 0.33 ± 0.13 8.2 ± 0.4
Whiskeytown 05/29/97 2/2 <0.002 ± 0.001 0.013 ± 0.001 0.0017 ± 0.0003 0.31 ± 0.12 8.2 ± 0.5

~ Spring Cr. arm 07/12/96 1/2 <0.003 ± 0.000 <0.003 ± 0.001 <0.0005 ± 0.0001 0.72 ± 0.04 0.54 ± 0.02
SpringCr. arm 07/12/96 2/2 <0.003 ± 0.001 <0.003 ± 0.001 0.0006 ± 0.00036 <0.1 ± 0.0 0.57 ± 0.28

] SpringCr. arm 09/18/96 1/2 <0.003 ± 0.001 <0.003 ± 0.001 0.0(O ± 0.00027 0.27 ± 0.02 0.63 ± 0.13
¯ -~ SpringCr. arm 09/18/96 2/2 <0.003 ± 0.003 0.0037 ± 0.00070.0011 ± 0.0007 0.75 ± 0.06 0.95 ± 0.20

~ SpringCr. arm 11/20/96 1/2 <0.003 ± 0.005 0.0036 ± 0.00130.0056 ± 0.0007 0.18 ± 0.10 1.1 ± 0.1
SpringCr. arm 11/20/96 2/2 0.0055 ± 0.0022<0.003 ± 0.002 0.0062 ± 0.0014 0.26 ± 0.12 1.0 ± 0.2

�~O SpringCr. arm 12/11/96 1/2 0.0059 ± 0.00330.0046 ± 0.0010 0~016 ± 0.000 0.26 ± 0.04 0.99 ± 0.08
O1 SpringCr. arm 12/11/96 2/2 0.0048 ± 0.00200.0038 ± 0.0023 0.015 ± 0.001 0.48 ± 0.05 0.96 ± 0.20

¯ ~1
SpringCr. arm 05/28/97 1/2 0.0044 ± 0.0025 0.010 ± 0.002 0.0024 ± 0.0002 0.35 ± 0.17 8.1 ± 0.1
Spring Cr. arm 05/28/97 2/2 0.0020 ± 0.0024 0.013 ± 0.001 0.0030 ± 0.0002 0.23 ± 0.05 8.3 ± 0.9

I’O ColusaBasin Drain 06/06/97 1/2 0.021 ± 0.001 0.12 ± 0.00 0.029 ± 0.002 0.50 ± 0.22 79 ± l
Colusa Basin Drain 06/06/97 2/2 0.023 ± 0.005 0.13 ± 0.00 0.030 ± 0.001 <0.2 ± 0.0 75 ± 1
YoloBypass 01/07/97 1/2 0.031 ± 0.001 0.29 ± 0.02 0.039 ± 0.000 0.20 ± 0.04 191 ± 1
YoloBypass 01/07/97 2/2 0.032 ± 0.001 0.29 ± 0.01 0.038 ± 0.001 0.17 ± 0.05 190 ± 2



Table/VI-Z Concentrations of major cations and trace elements in unfiltered (whole) water samples--Continued
Uranium Vanadium Ylterbium Y~ium Zinc

Site Date Split
Replicate (pg/t) (mg/L) (p.g/L) (pgJl.) (p.9,/L)

ICP-MS ICP-AES ICP-MS ICP-MS ICP-MS
Sac. R.-Shasta 07/12/96 " 1/2 0.089 ± 0.002 0~0074 ± 0.0020 0.010 ± 0.003 0.12 ±. 0.00 ’ 4.0 ± 0.[
Sac. R,-Shasta 07/12/96 2/2 0.092 + 0.003 <0.004 + 0.001 0.010 + 0.002 0.12 ± 0.01 3.8 + 0.1
Sac. R.-Shasta 09/19/96 1/2 0.080 ± 0.002 <0.003 ± 0.001 0.0064 ± 0.0007 0.088 ± 0.006 4.8 ± 0.1
Sac. R.-Shasta 09119/96 2/2 0.089 ± 0.006 0.0042 ± 0.0016 0.011 ± 0.003 0.097 ± 0.005 6.2 ± 0.0
Sac. R.-Shasta 11/19/96 1/2 0.13 ± 0.00 <0.003 ± 0.002 0.0072 ± 0.0030 0.063 ± 0.004 3.1 ± 0.8
Sac. R.-Shasta 11/19/96 2/2 0.13 ± 0.01 0.0048 ± 0.00090.0077 ± 0.0022 0.064 ± 0.002 2.4 ± 0.0
Sac. R.-Shasta 12/12/96 1/2 0.13 ± 0.01 <0.004 ± 0.001 0.0079 ± 0.0015 0.11 ± 0.00 6.3 ± 0.3
Sac. R.-Shasta 12/12/96 2/2 0.13 ± 0.00 0.0043 ± 0.00180.0086 ± 0.0022 0.11 ± 0.00 7.2 ± 0.4
Sac. R.-Shasta 05/29/97 1/2 0.10 ± 0.01 <0.005 ± 0.001 0.016 ± 0.003 0.20 ± 0.02 2.9 ± 0.1
Sac. R.-Shasta 05/29/97 2/2 0.I0 ± 0.00 0.0057 ± 0.0003 0.017 ± 0.002 0.19 ± 0.01 3.0 ± 0.5
Sac. R.-Keswiek 07/11/96 1/2 0.075 ± 0.004 <0.004 ± 0.000 0.0088 ± 0.0015 0.10 ± 0,01 3.6 ± 0.0
Sac.R,-Keswick 07111196 2/2 0.078 ± 0.002 0.0061 ± 0.00060.0095 ± 0.0023 0.10 ± 0.00 3.1 ± 0.1
Sac. R,-Keswick 09/19/96 1/2 0.060 ± 0.004 <0.003 ± 0.001 0.011 ± 0.001 0.10 ± 0.00 4.3 ± 0.4
Sac. R.-Keswick 09/19/96 2/2 0.055 ± 0.005 0.0041 ....+ 0.0013 0.0079 +0.0014 0.090 +0.004 3.2 + 0.l
Sac. R.-Keswick 11/21/96 1/2 0.10 ± 0.01 0.0046 ±0.0008 0.025 ± 0.001 0,25 ± 0.01 8.6 ± 0.6
Sac. R.-Keswick 11/21/96 2/2 0.10 ± 0.01 0.0062 ±0.0015 0.028 ±0.003 0.26 ± 0.02 7.8 ± 0.2
Sac. R.-Keswick 12/11/96 1/2 0.11 ± 0.00 0.0045 ±0.0006 0.018 ±0.001 0.25 ± 0.01 11 ± 1
Sac. R.-Keswick 12/II/96 2/2 0.12 ± 0.00 0.0041 ±0.0020 0.019 ± 0.001 0.26 ± 0.01 11 ± 0
Sac. R.-Keswick 01/02/97 1/2 0.11 ± 0.00 0.0048 ±0.0012 0.041 ± 0.002 0.55 ± 0.01 27 ± 1
Sac. R.-Keswick 01/02/97 2/2 0.11 ± 0.00 0.0051 ±0.0015 0.042 ± 0.005 0.56 ± 0.02 25 ± 2
Sac. R.-Keswick 05/28/97 1/2 0.086 ±0.002 <0.005 ±0.000 0.016 ± 0.002 0.18 ± 0.01 4.0 ± 0.3
Sac. R.-Keswick 05/28/97 2/2 0.087 ±0.007 0.0049 ±0.0014 0.015 ± 0.001 0.18 + 0.0l 4.2 ± 0.4
Sac. R.-BendBr. 07/11/96 1/2 0.071 ±0.000 <0.005 +0.002 0.0090 ±0.0~08 0.11 ± 0.00 3.6 ± 0.1
Sac. R.-BendBr. 07/11/96 2/2 0.073 ±0.002 <0.004 ±0.002 0.012 ± 0.002 0.11 ± 0.01 3.5 ± 0.2
Sac. R.-BendBr. 09/20/96 1/2 0.055 ±0.000 <0.003 ±0.001 0.0073 ±0.0012 0.10 ± 0.00 4.9 ± 0.2
Sac. R.-BendBr. 09/20/96 2/2 0.057 ± 0.001 <0.003 ±0.001 0.012 ± 0.001 0.11 ± 0.01 5.2 ± 0.4
Sac. R.-BendBr. 11/22/96 1/2 0.095 ± 0.003 0.0041 ±0.0014 0.031 ± 0.002 0.31 ± 0.00 9.3 ± 0.7
Sac. R.-BendBr. 11/22/96 2/2 0.10 ± 0.01 0.0045 ±0.0028 0.030 ± 0.004 0.32 ± 0.00 9.6 ± 0.5
Sac. R.-BendBr. 12/12/96 1/2 0.12 ± 0.00 0.0059 ±0.0018 0.055 ± 0.004 0.66 ± 0.01 11 ± 0
Sac. R.-BendBr. 12/12/96 222 0.12 ± 0.00 0.0057 ±0.0011 0.056 ± 0.006 0.67 ± 0.03 12 ± 0
Sac. R.-BendBr. 01/03/97 1/2 0.22 ± 0.01 0.015 ± 0.002 0.18 ± 0.01 2.2 ± 0.1 24 ± 0
Sac. R.-BendBr. 01/03/97 2/2 0.21 ± 0.01 0.015 ± 0.002 0.18 ± 0.00 2.1 ± 0.1 23 ± 0



Table A4-2, Concentrations of major cations and trace elements in unfiltered (whole) water samples--Continued
Uranium Vanadium Ytterbium ¥~ium Zinc

Site Date Split (p.g/t) (rag/t) (p.g/t) (p.g/t) (p.g/L)
Replicate ICP-MS ICP-AES ICP-MS ICP-MS ICP-MS

Sac. R.-BendBr. 05/30/97 1/2 0.077 ± 0.002 <0.005 ± 0.001 0.016 + 0.003 0.19 ± 0.01’ 4.5 ± 0.2
Sac. R.-BendBr. 05/30/97 2/2 0.074 ± 0.004 <0.005 ± 0.002 0.019 ± 0.002 0.19 ± 0.00 3.9 ± 0.3
Sac. R.-Colusa 07/16/96 1/1 0.12 + 0.02 0.0092 ± 0.0020 0,056- 0.002 0.68 ± 0.03 11 ± 0
Sac. R.-Colusa 09/25/96 I/2 0.11 ± 0.01 0.0041 ± 0.0021 0,022 ± 0.002 0.19 ± 0.00 3.4 ± 0,2
Sac. R.-Colusa 09/25/96 2/2 0.11 ± 0.01 0.0052 ± 0.0007 0,013 ± 0.000 0.19 ± 0.01 3.4 ± 0.3
Sac. R.-Colusa 11/13/96 1/2 0.13 ± 0.01 <0.005 ± 0.008 0.025 ± 0.001 0.27 ± 0.01 4.3 ± 0.1
Sac. R.-Colusa 11/13/96 2/2 0.13 ± 0.00 0.0060 ± 0.0018 0.021 ± 0.004 0.26 ± 0.01 4.6 ± 0.0
Sac. R.-Colusa 12/16/96 1/2 0.15 ± 0.00 0.011 ± 0.002 0.093 ± 0.006 1.1 ± 0.0 15 ± 0
Sac. R.--Colusa 12/16/96 2/2 0.15 ± 0.00 0.010 ± 0.000 0.10 ± 0.00 1.2 ± 0.0 20 ± 0
Sac. R.--Colusa 01/04/97 1/2 0.44 ± 0.01 0.039 ± 0.002 0.60 ± 0.01 6.5 ± 0.0 59 ± 1
Sac. R.-Colusa 01/04/97 2/2 0.42 ± 0.00 0.040 ± 0.001 0.61 ± 0.00 6.7 ± 0.0 60 ± 1
Sac. R.-Colusa 06/03/97 1/2 0.12 ± 0.01 <0.005 ± 0.003 0.036 ± 0.004 0.39 ± 0.01 5.3 ± 0.2
Sac. R.-Colusa 06/03D7 2/2 0.12 ± 0.02 0.0075 ± 0.0014 0,037 ± 0.003 0.42 ± 0.02 5.6 ± 0.5
Sac. R.-Verona 07/18/96 1/2 0.14 ± 0.01 0.0060 ± 0.0010 0,033 ± 0.006 0.36 ± 0.01 4.5 ± 0.3
Sac. R.-Verona 07/18/96 2/2 0.14 -+ 0.01 0.0060 ± 0.0013 0,033 ± 0.005 0.35 ± 0.02 4.3 ± 0,3

~1 Sac. R.-Verona 09/26/96 1/2 0.19 ± 0.00 0.0068 ± 0.0013 0.036 ± 0.003 0.44 ± 0.01 5.6 ± 0,2

I
Sac. R.-Verona 09/26/96 2/2 0.18 --. 0.01 0.0059 ± 0.0009 0,041 ± 0.002 0.45 ± 0.01 5.3 ± 0.1
Sac. R.-Verona 11/14/96 1/2 0.22 ± 0.01 0.0052 ± 0.0027 0.030 ± 0.004 0.35 ± 0.02 4.4 ± 0,1
Sac. R.-Verona 11/14/96 2/2 0.21 ± 0.00 0.0053 ± 0.0045 0.031 ± 0.004 0.38 ± 0.00 4.5 ± 0.4

~ Sac. R.-Verona 12/18/96 1/2 0.14 ± 0.01 0.0046 ± 0.0010 0.052 ± 0.001 0.61 ± 0.03 8.3 ± 0.2

(D Sac. R.-Verona 12/18/96 2/2 0.14 ± 0.00 <0.004 ± 0.002 0,050 ± 0.004 0.57 ± 0.03 6.3 ± 0,2
Sac. R.-Verona 06/04/97 1/2 0.21 ± 0.01 0.0056 ± 0.0022 0.045 ± 0.002 0.45 ± 0.00 5.5 ± 0.3

O1 Sac. R.-Verona 06/04/97 2/2 0.23 ± 0.00 0.0069 ± 0.0011 0.045 ± 0.008 0.49 ± 0.02 5.8 ± 0.0

¯ M Sac. R.-Freeport 07/17/96 1/2 0.12 ± 0.00 <0.005 ± 0.001 0.028 ± 0.001 0.30 ± 0.00 3.5 ± 0.2
Sac. R.-Freeport 07/17/96 2/2 0.12 ± 0.01 <0.004 ± 0.001 0.026 ± 0.001 0.29 ± 0.02 3.3 ± 0,1

~’ Sac. R.-Freeport 09/24/96 1/2 0.23 ± 0.01 0.0035 ± 0.0015 0,022 ± 0.000 0.28 ± 0.00 3.6 ± 0.3
Sac. R.-Freeport 09/24/96 2/2 0.19 ± 0.00 0.0049 ± 0.0019 0.021 ± 0.002 0.23 ± 0.00 3.1 ± 0.1
Sac. R.-Freeport 11/12/96 1/2 0.17 ± 0.01 0.0035 ± 0.0036 0.012 ± 0.002 0.14 ± 0.01 3.2 ± 0.1
Sac. R.-Freeport 11/12/96 2/2 0.16 ± 0.00 <0.003 ± 0.001 0.013 ± 0.1791 0.14 ± 0.00 3.3 ± 0.2
Sac. R.-Freeport 12/17/96 1/2 0.13 ± 0.01 0.0072 ± 0.0034 0,059 ± 0.002 0.67 ± 0.02 8.1 ± 0.1
Sac. R.-Freeport 12/17/96 2/2 0.13 ± 0.00 <0.005 ± 0.001 0.061 ± 0.003 0.69 ± 0.03 7.6 ± 0.3
Sac. R.-Freeport 01/06/97 1/2 0.67 ± 0.00 0.017 ± 0.001 0.27 ± 0.01 2.9 ± 0.0 18 ± 0
Sac. R.-Freeport 01/06/97 1/2 0.67 ± 0.00 0.015 ± 0.001 0.28 ± 0.00 2.8 ± 0.1 17 ± 0
Sac. R.-Freeport 06/05/97 1/2 0.17 ± 0.00 0.0070 ± 0.0012 0.025 ± 0.001 0.31 ± 0.01 3.3 ± 0.1
Sac. R.-Freeport 06/05/97 2/2 0.16 ± 0.00 <0.005 ± 0.002 0.026 ± 0.005 0.32 ± 0.01 3.5 ± 0.3

~ Sac. R.-Freeport, dup 06/05/97 1/2 0.16 ± 0.00 0.0051 ± 0.0017 0.018 ± 0.002 0.22 ± 0.01 2.7 ± 0.2



Table A4-2. Concentrations of major cations and trace elements in unfiltered (whole) water samples--Continued

Uranium          Vanadium          Ytterbium           Yttrium             ZincSplitSite Date Replicate (p,9/1.) (ms/L) (p.g/t) (p.g/L) (p,g/’l.)
ICP-MS ICP-AES ICP-MS ICP-MS ICP-MS

Sac. R.-Freeport, dup 06/05/97 2/2 0.16 ± 0.00 0.0050 ± 0.0013 0.019 ± 0.002 0.21 ± 0.00 2.8 ± 0.2
HatCr. 12/11D6 1/2 0.0081 ± 0.0022<0.004 ± 0.0(10 0.055 ± 0.002 0.56 ± 0.00 26 ± 0
FlatCr. 12/11/96 2/2 0.0072 ± 0.0024<0.004 ± 0.002 0.054 ± 0.001 0.56 ± 0.01 26 ± 2
Flat Cr. 05/29/97 1/2 0.0023 ± 0.0017<0.005 ± 0.001 0.028 ± 0.003 0.29 ± 0.01 5.5 ± 0.3
Flat Cr. 05/29/97 2/2 <0.002 ± 0.002 <0.005 ± 0.000 0.026 ± 0.004 0.29 ± 0.00 5.6 ± 0.4
Spring Cr.-Weir 12/11/96 1/2 0.092 ± 0.005 <0.005 ± 0.001 0.75 ± 0.01 9.9 ± 0.0 482 ± 16
SpringCr.-Weir 12/11/96 2/2 0.094 ± 0.001 <0.004 ± 0.002 0.77 ± 0.01 10 ± 0 471 ± 41
SpringCr.-Weir 05/28/97 1/2 0.12 ± 0.01 <0.005 ± 0.002 1.3 ± 0.0 18 ± 1 913 ± 43
SpdngCr.-Weir 05/28/97 2/2 0.12 ± 0.01 <0.005 ± 0.003 1.3 ± 0.1 17 ± 0 909 ± 19

Spring Cr.-Road 01/02/97 1/2 0.19 ± 0.01 <0.004 ± 0.004 0.49 ± 0.01 6.2 ± 0.1 1343 ± 97
Spring Cr.-Road 01/02/97 2/2 0.19 ± 0.01 <0.004 ± 0.001 0.47 ± 0.01 6.2 ± 0.1 1396 ± 5
Whiskeytown 12/11/96 1/2 0.040 ± 0.005 <0.004 ± 0.002 0.0052 ± 0.0015 0.067 ± 0.003 1.4 ± 0.1
Whiskeytown 12/11/96 2/2 0.038 ± 0.001 <0.005 ± 0.002 0.0050 ± 0.0013 0.067 ± 0.002 0.81 ± 0.15
Whiskeytown 05/29/97 1/2 0.045 ± 0.003 <0.005 ± 0.002 0.013 ± 0.002 0.14 ± 0.00 1.1 ± 0.1
Whiskeytown 05/29/97 2/2 0.041 ± 0.001 <0.005 ± 0.001 0.014 ± 0.003 0.14 ± 0.00 1.1 ± 0.1
Spring Cr. arm 07/12/96 1/2 0.026 ± 0.001 <0.005 ± 0.001 0.0061 ± 0.0034 0.054 ± 0.009 0.96 ± 0.09
Spring Cr. arm 07/12/96 2/2 0.024 ± 0.003 <0.004 ± 0.001 0.0045 ± 0.0021 0.055 ± 0.004 0.86 ± 0.05
Spring Cr. arm 09/18D6 I/2 0.023 ± 0.001 <0.003 ± 0.002 0.0042 ± 0.0002 0.080 ± 0.006 2.8 ± 0.1
Spring Cr. arm 09/18/96 2/2 0.029 ± 0.002 <0.003 ± 0.002 0.0073 ± 0.0023 0.092 ± 0.1303 4.4 ± 0.5
Spring Cr. arm 11/20/96 1/2 0.034 ± 0.004 <0.003 ± 0.001 0.044 ± 0.003 0.54 ± 0.00 20 ± 0
SpdngCr. arm 11/20/96 2/2 0.041 ± 0.004 <0.003 ± 0.002 0.043 ± 0.001 0.54 ± 0.01 21 ± 1
Spring Cr. arm 12/11/96 1/2 0.047 ± 0.003 <0.004 ± 0.000 0.088 ± 0.000 1.4 ± 0.0 60 ± 3
Spring Cr. arm 12/11/96 2/2 0.048 ± 0.005 <0.004 ± 0.001 0.096 ± 0.002 1.4 ± 0.0 60 ± 4
SpdngCr. arm 05/28/97 1/2 0.039 ± 0.001 <0.005 ± 0.000 ± ±0.016 0.001 0.21 0.01 4.8 0.5
Spring Cr. arm 05/28/97 2/2 0.046 ± 0.002 <0.005 ± 0.000 0.016 ± 0.002 0.20 ± 0.01 4.8 ± 0.5
Colusa Basin Drain 06/06/97 1/2 1.6 ± 0.1 0.024 ± 0.001 0.16 ± 0.00 1.9 ± 0.0 18 ± 0
Colusa Basin Drain 06/06/97 2/2 1.6 ± 0.0 0.022 ± 0.001 0.16 ± 0.01 1.9 ± 0.0 19 ± 0
YoloBypass 01/07/97 1/2 0.28 ± 0.01 0.018 ± 0.1301 0.28 ± 0.01 3.0 ± 0.0 25 ± 0
YoloBypass 01/07/97 2/2 0.29 ± 0.01 0.020 ± 0.002 0.28 ± 0.00 3.0 ± 0.0 25 ± 0



I

Table A4-2. Concentrations of major cations and trace elements in unfiltered (whole) water samples--Continued
Zirconium

Site Date
Split

(F.g/L)Replicate ICP-MS
Sac. R.-Shasta 07/12/96 1/2 0.27 ± 0.0l
Sac. R.-Shasta 07/12/96 2/2 0.26 ± 0.00
Sac. R.-Shasta 09/19196 1/2 0.089 ± 0.003
Sac. R.-Shasta 09/19/96 2/2 0.12 ± 0.01
Sac. R.-Shasta 11/19/96 1/2 0.033 ± 0.010
Sac. R.-Shasta 11/19/96 2/2 0.026 ± 0.008
Sac. R.-Shasta 12/12/96 1/2 0.062 ± 0.016
Sac. R.-Shasta 12/12/96 2/2 0.086 ± 0.010
Sac. R.-Shasta 05/29/97 1/2 0.31 ± 0.04
Sac. R.-Shasta 05/29/97 2/2 0.36 ± 0.01
Sac. R.-Keswick 07/11/96 1/2 0.23 ± 0.00
Sac. R.-Keswick 07/11/96 2/2 0.21 ± 0.01
Sac. R.-Keswick 09/19/96 1/2 0.14 ± 0.03
Sac. R.-Keswick 09/19/96 2/2 0.049 ± 0.004
Sac. R.-Keswick 11/21/96 1/2 0.066 ± 0.008

�’) Sac. R.-Keswick 11/21/96 2/2 0.039 ± 0.009

I Sac. R.-Keswick 12/11/96 1/2 0.054 ± 0.006
I Sac. R.-Keswick 12/11196 2/2 0.043 ± 0.007

Sac. R.-Keswick 01/02/97 1/2 0.22 ± 0.01
~ Sac. R.-Keswick 01/02/97 2/2 0.21 ± 0.01

�,O Sac. R.-Keswick 05/28/97 1/2 0.27 ± 0.04
Sac. R.-Keswick 05/28/97 2/2 0.31 ± 0.01

O1 Sac. R.-Bend Br. 07/11/96 I/2 0.22 ± 0.01
¯ ~1 Sac. R.-Bend Br. 07/11/96 2/2 0.23 ± 0.01

Sac. R.-Bend Br. 09/20/96 I/2 0.067 ± 0.002
Sac. R.-Bend Br. 09/20/96 2/2 0.088 ± 0.003
Sac. R.-BendBr. 11/22/96 1/2 0.16 ± 0.01
Sac. R.-BendBr. 11/22/96 2/2 0.16 ± 0.01
Sac. R.-Bend Br. 12/12/96 1/2 0.31 ± 0.00
Sac. R.-Bend Br. 12/12/96 2/2 0.36 ± 0.02
Sac. R.-Bend Br. 01/03/97 I/2 0.36 ± 0.02
Sac. R.-Bend Br. 01/03/97 2/2 0.32 ± 0.01



Table NI-~. Concentrations of major cations and trace elements in unfiltered (whole) water samples--Continued
ZirconiumSplit

Site Date Replicate (p9/!.)
ICP-MS

Sac. R.-Bend Br. 05/30/97 1/2 0.22 ± 0.02
Sac. R.-Bend Br. 05/30/97 2/2 0.16 + 0.01
Sac. R.-Colusa 07/16/96 1/1 0.47 + 0.02
Sac. R.--Colusa 09/25/96 1/2 0.18 ± 0.00
Sac. R.-Colusa 09/25/96 2/2 0.18 ± 0.01
Sac. R.-Colusa 11/13/96 1/2 0.29 ± 0.02
Sac.R.--Colusa 11/13/96 2/2 0.27 ± 0.02
Sac. R.-Colusa 12/16/96 I/2 0.39 ± 0.01
Sac. R.-Colusa 12/16/96 2/2 0.48 ± 0.02
Sac. R.-Colusa 01/04/97 1/2 0.68 ± 0.01
Sac. R.-Colusa 01/04/97 2/2 0.62 ± 0.02
Sac. R.-Colusa 06/03/97 1/2 0.20 ± 0.01
Sac. R.-Colusa 06/03/97 2/2 0.22 ± 0.01
Sac. R.-Verona 07/18/96 1/2 0.28 ± 0.00
Sac. R.-Verona 07/18/96 2/2 0.28 ± 0.01
Sac. R.-Verona 09/26/96 1/2 0.31 ± 0.00
Sac. R.-Verona 09/26/96 2/2 0.31 ± 0.01
Sac. R.-Verona 11/14/96 1/2 0.28 ± 0.01
Sac. R.-Verona 11/14/96 2/2 0.28 ± 0.01
Sac. R.-Verona 12/18/96 1/2 0.46 ± 0.00
Sac. R.-Verona 12/18D6 2/2 0.32 ± 0.00
Sac. R.-Verona 06/04/97 1/2 0.19 ± 0.00
Sac. R.-Verona 06/04/97 2/2 0.20 ± 0.02
Sac. R.-Freeport 07/17/96 1/2 0.22 ± 0.00
Sac. R.-Freeport 07117/96 2/2 0.22 ± 0.01
Sac. R.-Freeport 09/24/96 1/2 0.25 ± 0.00
Sac. R.-Freeport 09/24/96 2/2 0.19 ± 0.00
Sac. R.-Freeport 11/12/96 1/2 0.12 ± 0.01
Sac. R.-Freeport 11/12/96 2/2 0.14 ± 0.01
Sac. R.-Freeport 12/17/96 I/2 0.42 ± 0.01
Sac. R.-Freeport 12/17/96 2/2 0.39 ± 0.01
Sac. R.-Freeport 01/06/97 1/2 1.1 ± 0.0
Sac. R.-Freeport 01/06/97 1/2 1.1 ± 0.0
Sac. R.-Freeport 06/05/97 1/2 0.18 ± 0.02
Sac. R.-Freeport 06/05/97 2/2 0.16 ± 0.02
Sac. R.-Freeport, dup 06/05/97 1/2 0.15 ± 0.02



Table A4-2. Concentrations of major cations and trace elements in unfiltered (whole) water samples--Continued
Zirconium

Site Date Split
Replicate ICP-MS

Sac. R.-Freeport, dup 06/05D7 2/2 0.19 ± 0.01
FlatCr. 12/11D6 1/2 0.040 ± 0.006
Flat Cr. 12/11/96 2/2 0,022 ± 0.003
Flat Cr. 05/29/97 1/2 0.038 ± 0.010
Flat Cr. 05/29/97 2/2 0.012 ± 0.005
Spring Cr.-Weir 12/11/96 1/2 0.048 ± 0.007
Spring Cr.-Weir 12/11/96 2/2 0.051 ± 0.003
Spring C~.-Weir 05/28/97 1/2 0.044 ± 0.017
Spring Cr.-Weir 05/28/97 2/2 0.046 _+ 0.006
Spring Cr.-Road 01/02/97 1/2 0.069 ± 0.004
Spring Cr.-Road 01/02/97 2/2 0.083 ± 0.002
Whiskeytown 12/11/96 1/2 <0.01 ± 0.01
Whiskeytown 12/11/96 2/2 0.033 ± 0.005
Whiskeytown 05/29/97 1/2 0.12 ± 0.01
Whiskeytown 05/29/97 2/2 0.10 ± 0.01
Spring Cr. arm 07/12D6 1/2 0.026 ± 0.009
Spring Cr. ann 07/12/96 2/2 0.017 ± 0.003
Spdng Cr. arm 09/18/96 1/2 0.031 ± 0.011
SpdngCr. arm 09/18/96 2/2 0.025 ± 0.011
SpfingCr. arm 11/20/96 1/2 0.017 ± 0.1206
SpringCr. arm 11/20/96 2/2 0.021 ± 0.002
SpdngCr. arm 12/11/96 1/2 0.023 ± 0.008
Spring Cr. arm 12/11/96 2/2 0.036 ± 0.011
Spring Cr. arm 05/28/97 1/2 0.11 + 0.02
Spring Cr. ann 05/28/97 2/2 0.10 ± 0.02
Colusa Basin Drain 06106/97 1/2 0.69 ± 0.00
Colusa Basin Drain 06/06/97 2/2 0.86 ± 0.01
Yolo Bypass 01/07/97 1/2 0.54 ± 0.130
Yolo Bypass 01/07/97 2/2 0.63 + 0.01



Table A4-3. Lead concentrations in filtered water samples collected at a single point in the stream cross section

[Br., bridge; Cap, capsule filter (Gelman); Cr., creek; dup, duplicate; ICP-MS, inductively coupled plasma/mass spectrometry; Mere, membrane filter (Nuclepore); R., River; Sac.,
Sacramento; Split replicate (1/2), first number identifies which replicate was analyzed, second number represents number of replicate samples. Tan, tangential-flow ultrafilter (Millipore
Minitan); kd, kilodalton; mm/dd/yy, month-day-year. ~tg/L, microgram per liter;/am, micrometer; <, less than the detection limit]

Lead (Phi Date Split Lead (Pb)
Site Date Split (lag]L) Site Filter (pg]l-)(mm/dd/yy) Filter replicate (mm/dd/yy) replicateICP-MS ICP-MS

She.. R.-Shasta 07/12/96 0.40 pm Mem l/1 < 0.005 --. 0.001 Sac.. R.--Bend Dr. 11/22/96 0.40 prh Mere 1/1 < 0.018 ±. 0.004
Sac.. R.-Shasta 07/12/96 0.45 ~tm Cap 1/1 0.020 ± 0.004 ! Sac.. R.-Bend Br. 11/22/96 0.45 Inn Cap 1/1 < 0.018 +_.0.006
Sac..R.-Shasta 07/12/96 10kdTan 1/1 0.006 ± 0.002 !Sac..R.-BendBr. 11/22/96 10kdTan l/1 <0.018 ± 0.003
Sac.. R.-Shasta 09/19/96 0.40 grn Mem 1/1 < 0.005 ± 0.001 I Sac.. R.-Bend Br. 01/03/97 0.40 ~tm Mem I/1 0.015 ___0.004
Sac.. R,-Shasta 09/19/96 0.45 Ixm Cap 1/1 < 0.008 ± 0.005 Sac.. R.-Bend Br. 01/03/97 0.45 Ixm Cap 1/1 0.042 - 0.007
Sac.. R.-Shasta 09/19/96 10 kd Tan 1/1 0.022 ± 0.015 Sac.. R.-Colusa 07/16/96 0.40 grn Mem 1/1 0.041 ± 0.003
Sac.. R.-Shasta 11/19/96 0.40 Ign Mem 1/1 < 0.018 ± 0.009 Sac.. R.-Colusa 07/16/96 0.45 tun Cap 1/1 0.039 ÷ 0.004
Sac..R.-Shasta 11/19/96 0.45gmCap 1/1 <0.018 ± 0.001 Sac..R.--Colusa 07/16/96 10kdTan 1/1 0.033 ± 0.001
Sac.. R.-Shasta 11/19/96 10 kd Tan 1/1 < 0.018 ± 0.006 Sac.. R.--Colusa 09/25/96 0.40 I~m Mem 1/1 0.020 _ 0.002
Sac.. R.-Keswick 07/11/96 0.40 ~tm Mem 1/1 0.005 ± 0.001 Sac.. R.-Colusa 09/25/96 0.45 grn Cap 1/1 0.014 ± 0.003
Sac.. R.-Keswick 07/11/96 0.45 gm Cap 1/1 0.036 ± 0.000 Sac. R.-Colusa 09/25/96 10 kd Tan 1/2 < 0.005 ± 0.001
Sac. R.-Keswick 07/11/96 10kdTan 1/2 0.031 ± 0.001 Sac. R.-Colusa 09/25/96 10kdTan 2/2 <0.009 ± 0.002
Sac. R.-Keswick 07/11/96 10kdTan 2/2 <0.005 ± 0.004 Sac. R.-Colusa 11/13/96 0.401~mMem 1/I 0.017 ± 0.003
Sac. R.-Keswick 09/19/96 0.40 gra Mem 1/1 0.007 ± 0.002 Sac. R.-Colusa 11/13/96 0.45 pan Cap 1/1 0.015 ± 0.007
Sac. R,-Keswick 09/19/96 0.45 txm Cap 1/1 0.021 ± 0.003 Sac. R.-Colusa 11/13/96 10 kd Tan I/1 0.010 ± 0.012
Sac. R.-Keswick 09/19/96 10kdTan 1/2 <0.005 ± 0.002 Sac. R.--Colusa 01/04/97 0.40gmMem 1/1 0.014 ± 0.004
Sac. R.-Keswick 09/19/96 10kdTan 2/2 <0.008 ± 0.004 Sac. R.-Colusa 01/04/97 0.45gmCap 1/1 0.048 ± 0.006
Sac. R.-Keswick 11/21/96 0.40tunMem 1/1 0.016 ± 0.003 Sac. R.-Colusa 01/04/97 10kdTan 1/1 0.007 ± 0.001
Sac. R.-Keswick 11/21/96 0.45 ~tm Cap 1/1 < 0.012 + 0.015 Sac. R.-Colusa 06/03/97 0.40 larn Mem 1/1 0.012 ÷ 0.001
Sac. R.-Keswick 11/21/96 10kdTan 1/1 <0.012 ± 0.013 Sac. R.--Colusa 06/03/97 0.45~tmCap 1/1 0,049 ± 0.004
Sac. R.-Keswick 05/28/97 0.40 gxn Mem 1/1 < 0.008 ± 0.008 Sac. R.-Colusa 06/03/97 10 kd Tan 1/1 < 0.008 ± 0.003
Sac. R.-Keswick 05/28/97 0.45 gm Cap 1/1 0.066 ± 0.005 Sac. R.-Verona 07/18/96 0.40 lUn Mere 1/1 0.017 ± 0.002
Sac. R.-Keswick 05/28/97 10 kd Tan 1/1 < 0.008 ± 0.004 ! Sac. R.-Verona 07/18/96 0.45 tun Cap 1/1 0.030 ± 0.004
Sac. R.-Bend Br. 07/11D6 0.40 gm Mere 1/1 0.006 ± 0.002 ! Sac. R.-Verona 07/18/96 10 kd Tan l/l 0.!307 ± 0.009
Sac. R.-BendBr. 07/11/96 0.45~tmCap 1/1 0.005 ± 0.000 !Sac. R.-Verona 09/26/96 0.40gmMem 1/1 0.043 ± 0.003
Sac. R.-BendBr. 07/11/96 10kdTan 1/1 0.008 ± 0.006 !Sac. R.-Verona 09/26/96 0.45gmCap 1/1 0.012 ± 0.003
Sac. R.-Bend Dr. 09/20/96 0.40 gm Mere 1/I < 0.005 ± 0.003 i Sac. R.-Verona 09/26/96 10 kd Tan 1/1 0.006 ± 0.001
Sac. R.-Bend Dr. 09/20/96 0.45 gm Cap 1/1 0.009 ± 0.002 ! Sac. R.-Verona 11/14/96 0.40 gm Mem 1/1 0.015 ± 0.011
Sac. R.-BendBr. 09/20/96 10kdTan 1/1 <0.005 ± 0.001 iSac. R.-Verona 11/14/96 0.45~tmCap 1/1 0.042 ± 0.011
Sac. R.-Verona 11/14/96 l0 kd Tan 1/I 0.005 ± 0.004 Spring Cr.-Weir 05/28/97 0.45 txm Cap 1/1 3.4 ± 0.2
Sac. R.-Verona 12/18/96 0.40 ~tm Mem 1/1 < 0.012 ± 0.002 Spring Cr. arm 07/12/96 0.40 pan Mem 1/1 < 0.005 ± 0.002
Sac. R.-Verona 12/18/96 0.45 grn Cap 1/1 0.021 ± 0.008 Spring Cr. ann 07/12/96 0.45 gm Cap 1/1 0.032 ± 0.009
Sac. R.-Verona 12/18/96 10kdTan 1/1 <0.012 ± 0.023 ~SpringCr. arm 07/12/96 10kdTan 1/1 0.096 ± 0.001
Sac. R.-Verona 06/04/97 0.40 ~tm Mere 1/1 < 0.008 ± 0.003 ’ Spring Cr. arm 09/18/96 0.40 ~tm Mere 1/1 0.008 ± 0.002
Sac. R.-Verona 06104197 0.45 pan Cap 1/1 < 0.008 ± 0.002 ! Spring Cr. arm 09/18/96 0.45/~m Cap 1/1 0,011 ± 0.003



Table A4-3. Lead concentrations in filtered water samples collected at a single point in the stream cross section--Continued

Lead (Pb) Date Split Lead (Pb)
Site Date Filter Split (pg/L) Site Filter(mm/dd/yy) replicate

ICP-MS (mm/dd/w) replicate
ICP-MS

Sac. R.--Verona 06/04/97 ’10kdTan’ 1/1’ <0.008 ± 0.002 .SpringCr. arm 09/18/96 10kdTan 1/2 <0.005 ± 0.002
Sac. R.-Freeport 07/17/96 0.40~mMem 1/1 0.013 ± 0.000 :SpringCr. arm 09/18/96 10kdTan 2/2 <0.005 ± 0.004
Sac. R.-Freeport 07/17/96 0.45 ~tm Cap 1/1 0.038 ± 0.002 Spring Cr. arm 11/20/96 0.40 pan Mem 1/1 0.012 ± 0.003
Sac. R.-Freeport 07/17/96 10 kd Tan 1/1 0.97 ± 0.00 Spring Cr. arm 11/20/96 0.45 ~tm Cap 1/1 0.016 ± 0.006
Sac. R.-Freeport 09/24/96 0.401amMem 1/1 0.009 ± 0.002 SpringCr. arm 11/20/96 10kdTan 1/1 <0.012 ± 0.004
Sac. R.-Freeport 09/24/96 0.45 p.rn Cap 1/1 0.011 _+ 0.003 Colusa Basin Drain 06/06/97 0.40 ~tm Mere I/1 0.022 +-. 0.005
Sac. R.-Freeport 09/24/96 10 kd Tan 1/1 0.005 ± 0.002 Colusa Basin Drain 06/06/97 0.45 ~tm Cap I/1 0.023 ± 0.007
Sac. R.-Freeport 11/12/96 0.40gmMem 1/1 0.010 ± 0.004 ’ColusaBasinDrain 06/06/97 10kdTan 1/1 <0.008 _+ 0.004
Sac. R.-Freeport 11/12/96 0.45gmCap 1/1 0.011 ± 0.004 ’YoloBypass 01/07/97 0.40~tmMem I/1 0.013 _+ 0.001
Sac. R.-Freeport 11/12/96 10kdTan 1/1 0.074 _ 0.004 !YoloBypass 01/07/97 0.45ktmCap I/1 0.028 ± 0.004
Sac. R.-Freeport 12/17/96 0.40grnMem 1/1 <0.012 ± 0.005 i YoloBypass 01/07/97 10kdTan 1/2 0.029 ± 0.004
Sac. R.-Freeport 12/17/96 0.451~mCap 1/1 <0.012 ± 0.003 !YoloBypass 01/07/97 10kdTan 2/2 <0.005 _ 0.004

~1 Sac. R.-Freeport 12/17/96 10kdTan 1/1 <0.012 ± 0.002 I

I Sac. R.-Freeport 01/06/97 0.40 gra Mere 1/1 0.035 ± 0.004
..~ Sac. R.-Freeport 01/06/97 0.45 ~tm Cap 1/1 0.062 ± 0.005

Sac. R.-Freepozt 01/06D7 10 kd Tan 1/1 0.007 ± 0.008
~ Sac. R.-Freepo~t 06/05/97 0.40 pm Mere 1/1 0.012 ± 0.003
~ Sac. R.-Freeport 06/05/97 0.45/am Cap 1/1 0.009 ~- 0.001

O1 Sac. R.-Freeport 06/05/97 10 kd Tan 1/1 < 0.008 ± 0.003
Sac. R.-Freeport, dup. 06/05/970.45 btm Cap 1/1 0.008 ± 0.008



Table A4-4. Lead concentrations in unfiltered (whole) water samples collected from a single point in the stream cross section

[Br., bridge; Cr., creek; dup, duplicate; ICP-MS, inductively coupled plasma/mass spectrometry; R., River; Sac., Sacramento; Split replicate (1/2), first number identifies which
replicate was analyzed, second number represents number of replicate samples, mm/dd/yy, month/day/year, gg/L, microgram per liter]

Lead Lead
Site Date Split Date Split

(rnm/dd/yy) replicate ~g/I.) Site
(ram/rid/w) replicate

ICP-MS ICP-MS
Sac. R.-Shasta 07/12/96 1/1 0104 ± 0.01 Sac. R.-Verona 07/18/96 1/l 0.24 ± 0.00
Sac. R.-Shasta 09/19/96 1/1 0.026 +- 0.001 Sac. R.-Verona 09/26/96 1/1 0.26 ± 0.01
Sac. R.-Shasta 11/19/96 1/l 0.041 ± 0.010 Sac. R.-Verona 11/14/96 1/1 0.36 ± 0.02
Sac. R.-Keswick 07/11/96 1/1 0.05 ± 0.(30 Sac. R.-Veroua 12/18/96 1/1 0.52 ± 0.00
Sac. R.-Keswick 09/19/96 1/1 0.029 ± 0.004 Sac. R.-Verona 06/04197 1/1 0.49 ± 0.02
Sac.R.-Keswick 11/21/96 1/1 0.31 ± 0.01 Sac. R.-Freeport 07/17/96 1/1 0.33 ± 0.00
Sac. R.-Keswick 05/28/97 1/1 0.16 ± 0.00 Sac. R.-Freeport 09/24/96 1/1 0.30 ± 0.00
Sac. R.-BendBr. 07/11/96 1/1 0.09 ± 0.00 Sac. R.-Freeport 11/12/96 1/I 0.17 ± 0.130

~ Sac. R.-BendBr. 09/20/96 1/1 0.065±0.010 Sac. R.-Freeport 12/17/96 1/1 0.88 ± 0.01
Sac. R.-Bend Br. 11/22/96 1/1 0.32 ± 0.00 Sac. R.-Freeport 01/06/97 1/1 4.5 ± 0.0
Sac. R.-Bend Br. 01/03/97 1/1 4.2 ± 0.2 Sac. R.-Freeport 06/05/97 I/1 0.35 ± 0.01
Sac. R.-Colusa 07/16/96 1/1 0.32 ± 0.02 Freeport, dup. 06/05/97 1/1 0.28 ± 0.01
Sac. R.-Colusa 09/25/96 1/1 0.073 ± 0.000 Spring Cr. 05/28/97 Ill 3.7 ± 0.0
Sac. R.-Colusa 11/13/96 1/1 0.076 ± 0.002 Spring Cr. arm 07/12/96 1/1 0.02 ± 0.01
Sac. R.-Colusa 01/04/97 1/1 8.3 ± 0.1 Spring Cr. arm 09/18/96 1/1 0.044± 0.007
Sac. R.-Colusa 06/03/97 1/1 0.39 _+ 0.02 Spring Cr. arm 11/20/96 1/1 0.11 ± 0.01
Sac. R.-Verona 07/18/96 1/1 0.24 + 0.00 Colusa Basin Drain 06/06/97 1/1 2.1 ± 0.1
Sac. R.-Verona 09/26/96 1/1 0.26 ± 0.01 Yolo Bypass 01/07D7 1/2 3.4 ± 0.0
Sac. R.-Verona 11/14/96 1/1 0.36 ± 0.02 Yolo Bypass 01/07/97 2/2 3.5 ± 0.0
Sac. R.-Verona 12/18D6 1/1 0.52 ± 0.(30
Sac. R.-Verona 06/04/97 1/1 0.49 ± 0.02



Appendix 5. Metal Concentrations in Sediment and Colloid Samples

Table A5-1. Concentrations of selected elements in streambed sediment samples.

Table A5-2. Concentrations of selected elements in suspended colloid samples.

Table A5-3. Concentrations of selected elements in sequentially extracted suspended colloid
samples.

Appendix 5 363

C--109582
C-109582



Table A5-1. Concentrations of selected elements in streambed sediment samples

[Br., Bridge; Cr., Creek; R., River; Sac., Sacramento. mm/yy, month/year; Ixg/g, microgram per gram; p.m, micrometer; <, less than the indicated detection limit]

Date Aluminum Antimony Barium Beryllium Bismulh Cadmium
Site       Size Fraction

(mm/w)
Sac. R.-Rodeo <62 tm 10/96 76,000 ± 0 3.4±0 350±10 <0.7-+0.07 1.6-+0.1 2.7-+0
Sac. R.-Churn Cr. < 62 tm 10/96 67,000 ± 1,000 2.7 ± 0 400 ± 0 0.75 ± 0.05 0.92 ± 0.04 3.6 ± 0.2
Sac. R.-Balls Ferry < 62 tm 10/96 84,000 ± 2,000 1.5 ± 0 510 ± 10 1.2 -+ 0.1 0.53 ± 0.03 1.5 ± 0.1
Sac. R.-Bend Br. <62 tm 10/96 75,000-+2,000 1.1 ±0 500 ±0 0.99±0.03 <0.4-+0.02 0.91 ±0.16
Sac. R.-Tehama <62ma 10/96 58,000 -+ 2,000 2.2±0.1 260±0 1.1 -+0.1 0.53-+0.03 1.3±0.1
Sac. R.-Colusa <62 an 11/96 71,000±2,000 0.85 ±0.02 460 -+0 0.88 __.0.06 <0.4 ±0.03 0.9±0.09
Sac. R.-Verona <62 tm 11/96 76,000-+2,000 1.0 -+ 0.1 470±0 1.3±0 <0.5-+0.03 0.84±0.02
Sac. R.-Freeport <62 tm 11/96 67,000+_2,000 0.97 -+0.02 400 ±0 1.1 -+0.1 <0.4 -+ 0.01 0.82 ±0.04

Cottonwood Cr. <62 pan 10/96 70,000-+0 I.I -+0 480 ±0 1.2-+0.2 <0.5±0.01 0.39±0.03
Cottonwood Cr. <62gin 6/97 68,000+_1,000 1.1 -+0 440+_0 1 +-0.1 0.73_+0.03 0.37 ± 0.06
Cottonwood Cr. whole sediment 6/97 62,000-+ 1,000 <0.8 ±0.05 490 ±0 1 +0 0.66-+0.05 0.19±0.04

Date Calcium Cerium Chromium Cobalt Copper Dysprosium
Site         Size Fraction (m~w)

Sac. R.-Rodeo <62sin 10/96 12,000-+0 13±1 110±0 18-+0 240-+10 3.4±0.2
Sac. R.-Chum Cr. <62 am 10/96 13,000±0 15±0 140±10 17-+0 250±0 3.4±0
Sac. R.-Balls Ferry <62 xm 10/96 15,000±0 20-+0 140±0 21 ±0 100 +-0 3.1 -+0.1
Sac. R.-Bend Br. < 62 am 10/96 15,000 ± 0 25 ± 0 230 -+ 0 22 -+ 1 75 -+ 2 3.4 ±0
Sac. R.-Tehama < 62 am 10/96 19,000 ± 1,000 14 ± 0 180 ± 10 22 -+ 0 78 -+ 2 2.7 ± 0
Sac. R.-Colusa < 62 ~m 11/96 16,000 ± 0 21 -+ 0 210 ± 0 19 ± 0 70 ± 1 3.3 ± 0.2
Sac. R.-Verona <62 am 11/96 18,000-+0 27±0 250-+10 24±1 78±1 3.8-+0
Sac. R.:Freeport <62 xm 11/96 19,000-+0 22±0 260-+0 22±0 67-+2 3.2±0.1

Cottonwood Cr. < 62 ~tm 10/96 12,000 -+ 0 18 -+ 1 230 ± 0 23 -+ 0 61 ± 2 2.8 ± 0
Cottonwood Cr. < 62 tam 6/97 11,000 ± 0 17 ± 0 240 ± 0 21 ± 0 62 ± 3 2.6 ± 0
Cottonwood Cr. whole sediment 6/97 11,000-+ 0 17±0 240-+0 21 ±0 45±1 2.1 ±0.1



Table A5-1. Concentrations of selected elements in streambed sediment samples--Continued

Date Erbium Europium Gadolinium Holmium Iron LantkanumSite         Size Fraction
(mm/w) ~g/g) ~.g/g) ~.g/g) ~g/9) (~g/g) ~g/g)

Sac. R,-Rodeo < 62 gm 10/96 2.2 ± 0.2 0.70 ± 0.01 4.5 + 0.3 0.64 ± 0.04 56,000 ± 1,000 4.7 ± 0.3
Sac. R.--Churn Cr. < 62 Ixm 10/96 2.2±0.1 0.62 ±0.02 4.1 ±0.I 0.61 s0 56,000 ±2,000 5.4 ±0.2
Sac. R.-Balls Ferry < 62 p.m 10/96 2.0±0 0.67 ±0.03 3.8 ±0.1 0.58 ±0.03 61,000 ±2,000 6.9 s0
Sac. R.-BendBr. <62tma 10/96 2.1 ±0.1 0.79 ±0.02 4.5 ±0 0.61 ±0.01 49,000 ± 2,000 1l s0
Sac. R.-Tehama < 62ttm 10/96 1.7±0.1 0.63 s0 3.4 s0 0.53 s0 48,000 ±2,000 4.8 s0
Sac. R.--Colusa < 62 p.m 11/96 1.9 s0 0.76 ±0.03 4.4 ±0.2 0.62 ±0.01 48,000 ± 1,000 8.1 s0
Sac. R.-Verona <62pro 11/96 2.3 s0 0.87 ±0.05 5.2 ±0.1 0.68 ±0.0l 58,000 ±2,000 11 s0
Sac. R.-Freeport < 62 tun 11/96 2.0 ±0.1 0.77 ±0.02 4.4 ±0.1 0.57 ±0.02 54,000 ±2,000 7.9 ±0.2

Cottonwood Cr. < 62 p.m 10/96 1.8 ±0.1 0.61 ±0.01 3.5 ±0.1 0.5 ±0.02 50,000 ±2,000 6.0 ±0.2
Cottonwood Cr. <62pro 6/97 1.6 ±0.1 0.64 ±0.03 3.8 ±0.2 0.47 ±0.02 55,000 ±0 5.5 ±0.2
Cottonwood Cr. whole sediment 6/97 1.4±0.1 0.57 ±0.02 3.1 +0.2 0.37 ±0.01 45,000 s0 7.1 ±0.1

I Dote          Lead            lithium           Lutetium         Magnesium        Manganese          Mercury
¯ "~                         Site         Size Fraction (ram/w)       ~g/g)           r~g/g)           (p.g/g)           ~g/g)           ~g/g)
~ Sac. R.-Rodeo < 62 Ism 10196 ’ 36 ± 2 19 ± 2 0.33 ± 0 14,000 ± 0 680 ± 10 0.40 ± 0.0’l ’ ’
�,O Sac. R.-Chum Cr. <62pro 10/96 36 ± 1 21 s0 0.36 s0 13,000 s0 640 s0 0.39 s0

Sac. R.-Balls Ferry < 621am 10/96 24 s0 31 ±0 0.33 ±0.02 10,000 s0 760 ±30 0.15 ±0.01
Sac. R.-Bend Br. < 62 Itrn 10/96 14±1 29±0 0.34±0.02 19,000±0 810±10 0.08±0

~0 Sac. R.-Tehama < 62 pan 10/96 14 ± ! 30 ± 1 0.26 ± 0.01 13,000 ± 0 700 ± 30 0.25 ± 0.02
~. Sac. R.-Colusa < 62 pan 11/96 12 ± 1 38 ± 1 0.33 ± 0.01 16,000 ± 0 690 ± l0 0.10 ± 0.01

Sac. R.-Veroaa < 621am 11/96 19 ±0 36 s0 0.35 ±0.01 17,000 s0 980 s0 0.07 ±0.01
Sac. R.-Freeport < 62 pan 11/96 16 ± 1 33 ± 1 0.32 ± 0 15,000 ± 0 810 ± 10 0.27 ± 0.01

Cottonwood Cr. < 62 pan 10/96 14 ± 0 46 ± 0 0.30 ± 0.02 17,000 ± 1,000 880 ± 40 0.06 ± 0.01
Cottonwood Cr. < 62 pra 6/97 12 ± 0 48 ± 3 0.28 ± 0.01 18,000 ± 0 730 ± 10 0.06 ± 0.01
CottonwoodCr. whole sediment 6/97 9.7 ±0.6 39 s0 0.23 s0 19,000 s0 650 s0 0.03 ±0.01



Table A5-1. Concentrations of selected elements in streambed sediment samples--Continued

Site         Size Fracben Date MoLybdenum Neodymium Nickel Potassium Praseodymium Rkenium
(me/w) ~g/g) ~W’g) ~-~/S) ~/g) ~g/g) ~g/g)

Sac. R.-Rodeo <62am 10/96 <3+0.9 8.3±0.7 49±3 5,100±200 1.6 ~0.l < 0.009 ± 0.001
Sac. R.-Chum Cr. <62am 10/96 <3±0.6 8.8+-0.3 69±1 5,900±100 1.8±0.1 <0.009±0.003
Sac. R.-Balls Ferry <62am 10/96 <3±0.4 10±0 56±0 8,200±500 2.2±0.1 <0.009±0.002
Sac. R.-Bend Br. <62am 10/96 <3±0.2 12_+0 150±0 9,400±300 2.8±0 <0.008±0
Sac. R.-Tehama <62am 10/96 <3±0.2 8.1±0.2 110±0 4,600±100 1.7±0 <0.009±0.001
Sac. R.--Colusa <62 am 11/96 <3 ±0.2 11 ±0 100 ±0 9,000 ± 100 2.4 ±0.1 <0.008 ±0.002
Sac. R.-Verona <62am 11/96 <3±0.2 14±0 130±0 9,300±0 3.1±0 <0.009±0.002
Sac. R.-Freeport <62am 1106 <3±0 12±0 110±0 6,800±0 2.4±0.1 <0.008±0.003

Cottonwood Cr. < 62 lain 10/96 <3±0.3 9.2±0.2 150±0 9,500±500 2.0±0.1 <0.009±0.001
Cottonwood Cr. < 62/am 6/97 < 3 ± 0.2 9.4 ± 0.5 160 ± 0 7,800 ± 0 1.9 ± 0.1 < 0.008 ± 0.003
Cottonwood Cr. whole sediment 6/97 < 3 ± 0.4 8.7 ± 0.7 170 ± 0 9,300 ± 200 2.0 ± 0 < 0.009 ± 0.002

Site Size Fraction Date Rubidium Samarium Silica Silver Sodium Sh’ontium
(mm/Ip/) (pg/g) ~g/g) (.ug/g) ~g/g) ~g/9) (~9/g)

Sac. R.-Rodeo <62 Jan 10/96 ’ 16±0 2.6±0.2 660,000± 10,000 < 1 ±0.4 19,000±0 100+0
Sac. R.-Chttrn Cr. <62am 10/96 10±0 2.7±0.1 600,000±40,000 <1±0.4 14,000±1,000 110±0
Sac. R.-Balls Ferry < 62 am 10/96 13 ± 0 2.9 ± 0.1 600,000 ± 40,000 < 1 ± 0.3 14,000 ± 1,000 170 ± 0
Sac. R.-Bend Br. <62 ~m 10/96 30±0 3.5±0 630,000±40,000 <1 ±0.2 17,000±1,000 150±0
Sac. R.-Tehama <62am 1006 4.4±0.4 2.5±0.1 680,000±50,000 <1±0.2 18,000±2,000 160:1:0
Sac. R.--Colusa <62 am 1106 19±0 3.2±0.1 670,000±40,000 <1 ±0.1 19,000±1,000 130±0
Sac. R.-Verona <62 am 11/96 21 ±0 3.9 ±0 610,000 ± 50,000 < 1 ±0.3 15,000± 1,000 140+_.0
Sac. R.-Freeport <62am 11/96 9.3±0.1 3.2±0 640,000±50,000 <1±0.2 16,000±1,000 I40±10

Cottonwood Cr. < 62 pm 10/96 12 ± 0 2.7 ± 0 650,000 ± 50,000 < 1 ± 0.3 17,000 ± 2,000 120 ± 0
Cottonwood Cr. < 62 lam 6/97 12 ± 0 2.5 ± 0 630,000 ± 20,000 < 1 ± 0.2 14,000 ± 0 110 ± 0
Cottonwood Cr. whole sediment 6/97 25 ± 0 2.1 ± 0.1 680,000 ± 20,000 < 1 ± 0.2 16,000 ± 0 130 ± 0



Table A5-1. Concentrations of selected elements in streambed sediment samples-- Continued

Date        Terbium           Thallium           Thorium           Thulium             l~n            TdaniumSite          Size Fraction

Sac. R.-Rod~o < 62 pan 10/96 0.55±0.01 0.19±0.02 1.5±0.1 0.24±0.01 <5±0,1 3,800±0
Sac. R.-Chum Cr. < 62 ~m 10/96 0.58 ± 0 0.28 ± 0.04 2.0 ± 0 0.26 ± 0.01 150 ± 20 3,900 ± 0
Sac. R.-Balls Ferry < 62 ixm 10/96 0.52±0.01 0.34±0.02 4.1±0 0.23±0.01 130±20 5,500±0
Sac. R.-Bend Br. < 62 p.m 10/96 0.59±0.02 0.24±0.01 4.3±0.2 0.24±0.01 150±20 4,700±0
Sac. R.-Tehama <62gin 10/96 0.52±0.03 0.24±0.01 3.3±0.1 0.22±0.03 68+-3 4,800±200
Sac. R.-Colusa < 62 Ixm 11/96 0.59 ±0 0.27 ±0.01 3.6 ±0.3 0.23 ±0 130 ± 10 5,400 ±0
Sac. R.-Verona < 62 p_m 11D6 0.63 ± 0.04 0.27 ± 0.01 4.4 ± 0 0.26 ± 0.02 140 ± 20 5,900 ± 0
Sac. R.-Freepott < 62 Inn 11/96 0.55 ±0.01 0.27 ±0.02 4.5 ±0 0.24 ±0.01 130 ± 10 6,000 ± 100

Cottonwood Cr. < 62 p.m 10/96 0.46 ± 0.01 0.32 ± 0.01 3.7 ± 0 0.21 ± 0.01 160 ± 40 5,100 ± 200
Cottonwood Cr. < 62 pan 6/97 0.46±0.01 0.30±0 3.8±0.1 0.18±0 <4±0.3 5,100 ±0
Cottonwood Cr. whole sediment 6D7 0.34±0.02 0.24±0.02 3.0±0 0.15±0 <5±0.4 4,100±0

I
¯ -~ Date Uranium Vanadium Ytterbium Yttzium Zinc Zirconium

Site         Size Fraction

Sac. R.-Rodeo <62 un 10/96 1.5±0.1 150±0 2.3±0.1 16±0 410± 1’0 150±0
�,O Sac. R.--Chum Cr. <62 tm 10/96 1.7±0 170± 10 2.0±0 15±0 550±20 150±0
O1 Sac. R.-BallsFerry <6~ un 10/96 2.2±0 190± 10 1.9±0.1 14±0 310± 10 240±0

~0 Sac. R.-BendBr. <62 an 10/96 2.1 ±0 160± 10 1.9±0 16±0 220± 10 160±0
Sac. R.-Tehama <62 un 10/96 1.7±0 160± 10 1.8±0.1 11 ±0 230± 10 240±0

O~ Sac. R.-Colusa <62 an 11/96 1.7±0 160±0 1.9±0 15±0 170± 10 210±0
Sac. R.-Verona <62 ~m 11/96 2.2±0 190±0 2.0±0.1 17±0 150±0 190+0
Sac. R.-Freeport <62 an 11/96 2.2±0.1 190± 10 1.8±0.1 14±0 160± 10 200±0

Cottonwood Cr. < 62 Inn 10/96 2.1 ±0 160± I0 1.7 ±0.1 12±0 110±0 170±0
Cottonwood Cro < 62 Inn 6/97 2.1 ± 0 160 ± 0 1.7 ± 0 11 ± 0 120 ± 10 240 ± 10
Cottonwood Cr. whole sedimeat 6/97 1.7 ± 0.1 130 ± 0 1.4 ± 0.1 9.6 ± 0.3 100 ± 10 200 ± 10



Table A5-2. Concentrations of selected elements in suspended colloid samples

[Values in parenthesis represent minimum values from incomplete dissolution, reported to one significant figure. Split replicate (1/2), first number identifies which replicate was
analyzed, second number represents number of replicate samples. Ax, axial; Cap, capsule filter (Gelman); conc., concentration; CV-_AFS, cold vapor-atomic fluorescence spectroraetry;
dup, duplicate; ICP-AES, inductively coupled plasma-atomic emission spectrometry; ICP-MS, inductively coupled plasma-mass spectrometry; na, not analyzed; nd, not determined;
R., River; Sac., Sacramento; mm/dd/yy, month/day/year; mg/L, milligram per liter; ~tg/g, microgram per gram; Inn, micrometer]

Date Split Colloid Sediment Aluminum Antimony Barium Beryllium Biumath
Site conc, conc. (t*9/g) (~g/g) (!~g/g) (Pg/g) (l~g/g)

(n~1.) (n~l.) ICP-AES ICP-MS ICP-AES ICP-MS ICP-MS(mm/dd~) replicate

Sac. R.-Shasta 07/12/96 1/I 2.9 3 85,000 ± 1,000 <1 ± 0 280 ± 0 1.3 ± 0.2 <0.6 ± 0.0l
Sac.R.-Shasta 11/19/96 1/1 0.9 7 86,000 ± 1,000 3.4 ± 0.2 740 ± 10 <2 ± 0.2 <2 ± 0.1
Sac. R.--Shasta 12/12/96 1/1 1.4 2 (100,000)± 0 (10) ± 0 (700) ± 0 (<1) ± 0.1 (20) +_. 1
Sac. R.-Shasta 05/29/97 1/1 9 7 110,000± 0 1.0 ± 0.0 470 ± 10 1.4 ± 0.1 <0.5 ± 0.02
Sac. R.-Keswick 07/11/96 1/1 2.4 5 89,000 ± 1,003 1.9 ± 0.1 340 ± 0 <1 ± 0 1.6 ± 0.0
Sac. R.-Keswick 11/21/96 I/1 3.3 3 98,000 ± 1,000 7.3 ± 0.1 310 ± 20 0.95 ± 0.16 5.1 ± 0.0
Sac. R.-Keswick 12/11/96 1/1 2.1 3 100,!300 ± 3,600 3.9 ± 0.2 790 ± 20 1.3 ± 0.4 2.0 ± 0.1
Sac. R.-Keswick 01/02/97 1/1 13 11 72,000 ± 0 3.5 ± 0.0 780 ± 0 1.4 ± 0.0 0.87 ± 0.04

0 1.4 ± 0.1 430 ± 0 1.3 ± 0.1 <0.5 ± 0.03Sac. R.-Keswick 05/28/97 1/I 9 8 100,000 ±
Sac. R.-BendBr. 07/11/96 1/1 4.3 5 66,000 ± 2,000 1.1 ± 0.1 280 ± 10 <0.9 ± 0.11 <0.6 ± 0.03
Sac. R.-BendBr. 09/20/96 1/1 2.4 4 78,000 ± 3,000 1.4 ± 0.0 570 ± 20 1.5 ± 0.2 <0.5 ± 0
Sac. R.-BendBr. 11/22/96 1/1 7.7 15 100,000± 1,000 3.8 ± 0.2 600 ± 10 <3 ± 0.1 4.2 ± 0.2
Sac. R.-BendBr. 12/12/96 1/1 30 51 87,000 ± 0 1.6 ± 0.1 760 ± 0 1.9 ± 0.1 <0.5 ± 0.02
Sac. R.-BendBr. 01/03/97 1/1 113 355 83,000 ± 0 1.8 ± 0.0 720 ± 0 2.0 ± 0.0 <0.4 ± 0.03
Sac. R.-BendBr. 05/30/97 1/2 10 14 96,000 ± 1,000 1.5 ± 0.l 430 ± 0 1.3 ± 0.1 <0.5 ± 0
Sac. R.-BendBr. 05/30/97 2/2 10 14 96,000 ± 4,000 1.2 ± 0.0 420 ± 0 1.3 ± 0.1 <0.5 ± 0.03
Sac. R.-Colusa 07/16/96 1/1 51 32 68,000 ± 1,000 1.2 ± 0.0 350 ± 10 0.96 ± 0.18 <0.5 ± 0
Sac. R.-Cohisa 09/25/96 1/1 15 30 51,000 ± 3,000 <3 ± 0.1 420 ± 10 <3 ± 0.5 <2 ± 0
Sac. R.-Colusa 11/13/96 1/1 26 46 59,000 ± 1,000 ± ± ± ±1.2 0.1 390 0 1.1 0.1 1.6 0.0
Sac. R.-Colusa 12/16/96 1/1 110 51 47,000 ± 600 1.4 ± 0.1 260 ± 0 1.4 ± 0.1 0.31 ± 0.01
Sac. R.-Colusa 01/04/97 1/I 379 579 88,000 ± 1,000 1.9 ± 0.1 750 ± 10 2.0 ± 0.1 <0.4 ± 0.03
Sac. R.-Colusa 06/03/97 1/1 27 37 93,000 ± 5,000 1.6 ± 0.1 510 ± 30 1.2 ± 0.1 2.6 ± 0.0
Sac. R.-Verona 07/18/96 1/1 21 28 70,000 ± 0 1.4 ± 0.0 440 ± 0 1.2 ± 0.0 <0.5 ± 0.05
Sac. R.-Verona 09/26/96 1/1 27 32 80,000 ± 3,000 1.2 ± 0.0 590 ± 10 1.2 ± 0.1 <0.7 ± 0.02
Sac. R.-Verona 11/14/96 I/1 21 24 79,000 ± 0 1.4 ± 0.0 470 ± 0 <1 ± 0.1 <0.8 ± 0.12
Sac. R.-Verona 12/18/96 1/1 50 52 54,000 ± 700 1.5 ± 0.1 350 ± 10 1.6 ± 0.0 0.32 ± 0.01
Sac. R.-Verona 06/0;4/97 1/I 34 38 85,000 ± 1,000 1.2 ± 0.0 550 ± 10 1.7 ± 0.2 <0.4 ± 0.01
Sac. R.-Freeport 07/17D6 1/1 29 20 (40,000)± 0 (2) ± 0.2 (300) ± 10 (2) ± 0.2 (0.5) ± 0.02
Sac. R.-Freeport 09/24/96 1/1 34 28 (30,000) ± 0 (2) ± 0.1 (300) ± 0 (2) ± 0.2 (0.6) ± 0.02
Sac. R.-Freeport 11/12/96 1/1 5.8 12 79,000 ± 2,000 1.1 ± 0.t 510 ± 10 1.5 ± 0.2 <0.6 ± 0.02
Sac. R.-Freeport 12/17/96 I/1 36 64 82,000 ± 0 2.2 ± 0.0 550 ± 0 1.7 ± 0.1 <0.5 ± 0.02



Table A5-2. Concentrations of selected elements in suspended colloid samples--Continued

Site Date Split Colloid Sediment Aluminum Antimony Barium Beryllium Bismuth
cnuc. co~c. (pg/g) (~g/g) (Po/O) (~LO/O)Imm/dd]w) replicate (m~) (mg/L)      ICP-AES         ICP-MS        ICP-AES        ICP--MS         ICP--MS

Sac~R.-Freeport 01/06/97 l/~ 146 193 110,0013 ± 0 " 1.3 ± 0.! 1,100 ± 0 2.6 :i: ’0.0 <0.5 ± 0.02
Sac. R.-Freeport 01/06/97 212 146 193 100,000± 0 1.2 ± 0.1 940 ± 10 2.4 ± 0.2 <0.4 ± 0.02
Sac. R.-Freeport 06/05/97 1/1 22 18 90,000 ± 1,0<30 1.2 ± 0.0 580 ± 20 1.6 ± 0.2 <0.5 ± 0.05
Sac. R.-Freeport, dup 06/05/97 1/1 13 18 85,000 ± 0 1.2 ± 0.0 500 ± 0 1.5 ± 0.0 <0.5 ± 0.02
SpringCr.-Weir 12/11/96 1/1 6.1 na 98,000 ± 2,000 6.6 ± 0.1 290 ± 0 0.73 ± 0.33 3.7 ± 0.0
Spring Cr.-Weir 05/28/97 1/1 86 na 40,000 ± 1,000 6.0 ± 0.1 200 ± 0 2.0 ± 0.5 1.0 ± 0.2
Spring Cr.-Road 01/02/97 1/1 14 na 69,000 ± 6,000 12 ± 0 230 ± 20 <2 ± 0.3 2.4 ± 0.1
Spring Cr. arm 07/12/96 1/1 0.6 na 33,000 ± 1,000 < 2 ± 0.1 280 ± 0 < 2 ± 0.2 < 1 ± 0.I
SpringCr. arm 11/20/96 1/I 2.4 na 100,000± 0 <3 ± 0.1 280 ± 10 <2 ± 0.5 <1 ± 0
Spring Cr. arm 12/11/96 1/1 4.5 na 100,000± 4,000 1.7 ± 0.2 120 ± 10 2.5 ± 0.3 0.80 ± 0.06
Spring Cr. arm 05/28/97 1/1 11 na 88,000 ± 2,000 2.0 ± 0.2 350 ± 10 1.3 ± 0.2 <0.6 ± 0.03
Colusa Basin Drain 06/06/97 1/1 161 154 81,000 ± 1,000 1.2 ± 0.0 640 ± 10 1.8 ± 0.0 <0.5 ± 0.01
YoloBypass 01/07/97 1/1 144 183 100,000± 0 2.0 ± 0.0 840 ± I0 2.2 ± 0.1 <0.5 ± 0

I



0~ TableAS-2. Concentrations of selected elements in suspended colloid samples--Continued

Cadmium          Calcium           Cerium          Chromium           Cobalt            Copper
Date SplitSite (mm/dd/yy) replicate (l~g/g)

ICP-MS ICP-AES lIP-MS ICP-AES ICP-MS IIP--MS/ICP-AES
Sac.R.-Shasta 07/12/96 l/l 2.2 _ 0.2 19,000 ± 0 15 ± 1 98 - 1 14 ± 0 170 ± 0
Sac. R.-Shasta II/19/96 1/1 6.5 ± 0.2 8,500 ± 0 35 ± 1 93 ± 17 21 ± 1 300 + 10
Sac. R.-Shasta 12/12/96 1/1 (3). ± 0.2 (4,000) ± 0 (6) ± 0.6 (200) ± 0 (20) ± 4 (900) ± 0
Sac. R.-Shasta 05/29/97 1/1 1.0 ± 0.1 8,500 ± 700 18 ± 0 140 ± 10 19 ± 0 130 ± 0
Sac. R.-Keswick 07/11/96 1/1 3.9 + 0.0 22,000 ± 0 23 ± 1 89 ± 3 13 ± 1 170 ± 10
Sac. R.-Keswick 11/21/96 1/1 5.1 ± 0.I 6,200 ± 400 14 ± 0 130 ± 10 35 ± 0 510 ± 10
Sac. R.-Keswick 12/11/96 1/1 5.4 ± 0.1 7,000 ÷ 100 43 ± 1 I00 ± 4 32 ± 0 991 ± 37
Sac. R.-Keswick 01/02/97 1/1 4.8 ± 0.1 5,100 ± 200 15 ± 0 110 ± 0 27 ± 0 760 ± 0
Sac. R.-Keswick 05/28/97 1/1 1.2 ± 0.1 8,100 ± 500 28 ± 1 370 ± 0 35 ± 0 140 ± 0
Sac. R.-BendBr. 07/11/96 1/1 2.5 ± 0.1 23,000 ± 0 17 ± 1 91 ± 2 15 ± 1 180 ± 0
Sac. R.-BendBr. 09/20/96 1/1 1.4 ± 0.0 17,000 ±1,000 36 ± 1 160 ± 10 23 ± 0 140 ± 0
Sac. R.-BendBr. 11/22/96 1/1 2.6 ± 0.3 6,300 ± 200 25 ± 1 300 ± 0 27 ± 1 710 ± 10
Sac. R.-BendBr. 12/12/96 1/1 1.4 ± 0.I 9,700 ± 0 43 ± 0 320 ± 0 32 ± 0 200 ± 10
Sac. R.-BendBr. 01/03/97 1/1 0.92 ± 0.11 9,800 ± 0 37 ± 1 200 ± 0 27 ± 0 140 ± 0
Sac. R.-BendBr. 05/30/97 1/2 1.1 ± 0.0 8,300 ± 500 30 ± 0 360 ± 0 34 ± 0 140 ± 0
Sac. R.-BendBr. 05/30/97 2/2 1.2 ± 0.1 8,200± 100 17 ± 0 360 ± 0 33 ± 0 150 ± 0
Sac. R.-Colusa 07/16/96 1/1 1.7 ± 0.0 18,000 ± 0 19 ± 0 120 ± 0 18 ± 0 170 ± 0
Sac. R.-Colusa 09/25/96 1/1 2.0 ± 0.2 59,000 ±3,000 23 ± 1 110 ± 10 19 ± 0 220 ± 10
Sac. R.-Colusa 11/13/96 1/1 2.3 ± 0.1 9,100 ± 400 20 ± 0 130 ± 0 18 ± 0 170 ± 0
Sac. R.-Colusa 12/16/96 1/1 0.87 ± 0.12 9,600 ± 300 18 ± 1 184 ± 10 27 ± 0 130 ± 0
Sac. R.-Colusa 01/04/97 1/1 0.63 ± 0.01 10,000 ± 500 31 ± 0 190 ± 10 27 ± 0 100 ± 0
Sac. R.-Colusa 06/03/97 1/1 1.3 ± 0.1 9,000 ± 500 28 ± 1 250 ± 20 26 ± 0 130 ± 0
Sac. R.-Vemna 07/18/96 1/1 2.8 ± 0.1 20,000 ± 0 23 ± 0 180 ± 0 22 ± 0 330 ± 0
Sac. R.-Verona 09/26/96 1/1 1.4 ± 0.1 36,000 ± 0 32 ± 0 170 ± 0 23 ± 0 180 ± 0
Sac. R.-Verona 11/14/96 1/1 1.8 ± 0.1 11,000 ± 0 20 ± I 190 ± 10 25 ± 0 180 ± 0
Sac. R.-Vemna 12/18/96 1/1 0.84 ± 0.05 10,000 ± 200 15 ± 0 190 ± 7 29 ± 0 130 ± 0
Sac. R.-Verona 06/04/97 I/1 0.97 ± 0.05 9,100 ± 500 36 ± 2 190 ± 10 25 ± 0 110 ± 0
Sac. R.-Freeport 07/17/96 1/1 (2) ± 0.1 (10,000) ± 0 (8) ± 0.I (200) ± 10 (20) ± 1 (200) ± 10
Sac. R.-Freeport 09/24/96 1/1 (4) ± 0 (10,000) ± 0 (10) ± 0 (90) ± 1 (10) ± 2 (200) ± 20
Sac. R.-Freeport 11/12/96 1/I 1.2 ± 0.1 9,300 ± 200 27 ± 1 160 ± 0 23 ± 0 140 ± 0
Sac. R.-Freeport 12/17/96 1/1 0.78 ± 0.11 11,000 ± 0 29 ± 2 230 ± 0 26 ± 0 110 ± 0
Sac. R.-Freeport 01/06D7 1/2 0.57 ± 0.04 15,000 ± 0 95 ± 0 140 ± 0 28 ± 0 120 ± 0
Sac. R.-Freeport 01/06/97 2/2 0.56 ± 0.08 13,000 ± 0 85 ± 0 150 ± 0 29 ± 1 110 ± 0
Sac. R.-Freeport 06/05/97 1/1 1.1 ± 0.1 9,000 ± 300 36 ± 0 180 ± 0 24 ± 0 130 ± 0
Sac. R.-Freeport, dup 06/05/97 1/1 1.1 ± 0.1 8,800 ± 200 29 ± 1 190 ± 0 23 ± 1 140 ± 10
SpringCr.-Weir 12/11/96 1/1 1.4 ± 0.1 1,000 ± 0 8.4 ± 0.1 60 ± 4 11 ± 0 470 ± 10



Table A5-2. Concentrations of selected elements in suspended colloid samples--Continued

Site Date Split Cadmium Calcium Cerium Chromium Cobalt Copper
(Pg/g) (l~g/g) (l,g/g) (l,g/g) (Pg/g) (Pg/g)(rnm/dd/yy) replicate     ICP-MS         ICP-AES         ICP-MS         ICP-AES         ICP-MS      ICP-MS/ICP--AES

SpringCr.-Weir 05/28/97 l/l 0.60 ± 0.19 600 ± 10 <1 ± 0.0l 30 ± 4 6.0 ± 0.8 300 ± ll0
Spring Cr.-Road 01/02/97 1/1 0.56 ± 0.00 910 ± 160 8.8 ± 0.4 43 ± 5 11 ± 0 230 ± 0
SpdngCr. arm 07/12/96 1/1 2.5 ± 0.1 28,000 ± 0 14 ± 1 130 ± 10 19 ± 1 190 ± 10
Spring Cr. arrn 11/20/96 1/1 6.5 ± 0.3 3,900 ± 200 58 ± 0 180 _+ 10 18 ± 1 2,400 ± 0
SpdngCr. arm 12/11/96 1/1 12 ± 0 3,800 ± 200 101 ± 1 113 ± 5 14 ± 0 9,400 ± 122
Spring Cr. arm 05/28/97 1/1 1.2 ± 0.0 7,400 ± 200 24 ± 1 870 ± 30 71 ± 3 220 ± 10
Colusa Basin Drain 06/06/97 1/1 0.44 ± 0.07 9,100 ± 600 33 ± 1 180 ± 10 24 ± 0 85 ± 1
YoloBypass 01/07/97 1/1 0.80 ± 0.02 9,800 ± 400 39 ± 0 210 ± 10 28 ± 0 130 ± 0

0
0’~

0



Table A5-2. Concentrations of selected elements in suspended colloid samples--Continued

Site Date Split Dysprosium Erbium Europium Gadolinium Holmium Iron
(~g/g) ~.g/g) (pg/g) Ozg/g) (pg/g) (~g/g)

(mm/dd/yy) replicate ICP-MS ICP-MS ICP-MS ICP--MS ICP-MS ICP-AES
Sac. R.-Shasta 07/12/96 1/l 3.7 ± 0.l 2.1 ± 0.1 0.76 ± 0.00 4.6 ± 0.l 0.66 ± 0.0l 57,000 ± 2,000
Sac.R.--Shasta 11/19/96 1/1 5.8 ± 0.0 3.2 ± 0.2 1.4 ± 0.1 8.6 _ + 0.4 0.96 ÷                     _0.03 54,000± 0
Sac.R.-Shasta 12/12/96 1/1 (1) ± 0.1 (0.9) ± 0.01 (0.2) ± 0.01 (0.9) ± 0.09 (0.2) ± 0 60,000 ± 1,000
Sac. R.-Shasta 05/29/97 I/1 3.6 ± 0.1 2.4 ± 0.0 0.79 ± 0.02 4.7 ± 0.1 0.70 ± 0.03 66,000 ± 5,000
Sac. R.-Keswick 07/11/96 1/1 3.8 ± 0.0 2.2 ± 0.1 0.94 ± 0.02 5.9 ± 0.2 0.66 ± 0.02 53,000 ± 0
Sac. R.-Keswick 11/21/96 1/1 7.1 ± 0.1 4.4 ± 0.0 1.1 ± 0.0 8.1 ± 0.1 1.4 ± 0.0 84,000 ± 6,000
Sac. R.-Keswick 12/II/96 1/1 12 ± 0 8.5 + 0.2 2.2 ± 0.0 18 + 1 2.5 ± 0.2 75,000± 2,000
Sac. R.-Keswick 0t/02/97 1/1 5.1 ± 0.1 3.4 ± 0.1 0.78 ± 0.01 5.9 ± 0.2 0.99 ± 0.01 81,000 ± 0
Sac. R.-Keswick 05/28/97 1/1 4.0 ± 0.1 2.5 ± 0.0 0.89 ± 0.01 5.5 ± 0.0 0.73 ± 0.01 74,000 ± 5,000
Sac. R.-BendBr. 07/11/96 1/1 3.2 ± 0.1 2.0 ± 0.1 0.68 + 0.01 4.3 ± 0.1 0.59 ± 0.00 46,000± 2,000
Sac. R.-BendBr. 09/20/96 1/1 3.9 ± 0.1 2.4 ± 0.1 0.99 ± 0.03 5.4 ± 0.1 0.72 ± 0.01 59,000± 2,000
Sac. R.-BendBr. 11/22/96 1/1 4.5 ± 0.1 2.8 ± 0.3 0.88 ± 0.04 6.0 ± 0.3 0.81 ± 0.05 70,000± 0
Sac. R.-BendBr. 12/12/96 1/1 4.8 ± 0.0 2.9 ± 0.1 1.2 ± 0.0 7.4 ± 0.0 0.82 ± 0.01 63,000± 0
Sac. R.-BendBr. 01/03/97 I/1 4.1 ± 0.1 2.8 ± 0.0 1.0 ± 0.1 6.0 ± 0.0 0.80 ± 0.01 70,000± 0
Sac. R.-BendBr. 05/30/97 1/2 4.1 ± 0.1 2.6 ± 0.0 0.94 ± 0.01 5.5 ± 0.1 0.76 ± 0.01 71,000±4,000
Sac. R.-BendBr. 05/30/97 2/2 3.3 ± 0.0 2.2 ± 0.0 0.66 ± 0.00 4.3 ± 0.0 0.62 ± 0.01 70,000 ±1,000
Sac. R.-Colusa 07/16/96 1/1 3.3 ± 0.1 2.0 ± 0.0 0.70 ± 0.03 4.3 ± 0.2 0.60 ± 0.03 56,000 ±3,000
Sac. R.-Colusa 09/25/96 1/1 3.0 ± 0.2 1.8 ± 0.I 0.71 ± 0.04 4.4 ± 0.4 0.54 ± 0.04 38,000 ±2,000
Sac. R.-Colusa 11/13/96 1/1 3.6 ± 0.0 2.3 ± 0.1 0.79 ± 0.01 4.9 ± 0.1 0.68 ± 0.01 51,000 ±2,000
Sac. R.--Colusa 12/16/96 1/1 2.7 ± 0.0 2.1 ± 0.1 0.53 ± 0.00 3.5 ± 0.0 0.59 ± 0.01 65,000 ±2,000
Sac. R.-Colusa 01/04/97 1/1 3.7 ± 0.1 2.6 ± 0.1 0.85 ± 0.01 4.7 ± 0.0 0.73 ± 0.02 69,000 ±4,000
Sac. R.-Colusa 06/03/97 1/1 3.9 ± 0.2 2.4 ± 0.2 0.87 ± 0.01 5.3 ± 0.0 0.74 ± 0.01 64,000 ±4,000
Sac. R.-Verona 07/18/96 1/1 3.2 ± 0.0 2.0 ± 0.1 0.75 ± 0.00 4.4 ± 0.1 0.57 ± 0.02 55,000 ±3,000
Sac. R.-Verona 09/26/96 1/t 3.6 ± 0.1 2.2 ± 0.1 0.86 ± 0.03 5.1 ± 0.1 0.65 ± 0.01 59,000 ±2,000
Sac. R.-Verona 11/14/96 1/1 2.2 ± 0.t 1.4 ± 0.1 0.63 ± 0.01 3.5 ± 0.2 0.40 ± 0.02 67,000 ±1,000
Sac. R.-Verona 12/18/96 1/1 2.3 ± 0.1 1.9 ± 0.1 0.49 ± 0.02 3.0 ± 0.0 0.50 ± 0.00 66,000 ±1,000
Sac. R.-Verona 06/04/97 1/1 3.8 ± 0.0 2.4 ± 0.0 0.97 ± 0.03 5.4 ± 0.0 0.70 ± 0.01 64,000 ±4,000
Sac. R.-Freeport 07/17/96 1/1 (1) ± 0.04 (0.5) ± 0.02 (0.2) ± 0.01 (1) ± 0.2 (0.2) ± 0.02 (50,000) ±1,000
Sac. R.-Freeport 09/24/96 1/I (1) ± 0 (0.7) ± 0.01 (0.3) ± 0.01 (2) ± 0.2 (0.2) ± 0 (40,000) ± 0
Sac. R.-Freeport 11/1°2/96 1/1 3.3 ± 0.1 2.1 ± 0.0 0.86 ± 0.00 4.8 ± 0.0 0.62 ± 0.01 65,000 ±1,000
Sac. R.-Freeport 12/17/96 1/I 3.0 ± 0.2 1.9 ± 0.0 0.82 ± 0.06 4.8 ± 0.0 0.57 ± 0.00 67,000 ± 0
Sac. R.-Freeport 01/06D7 1/2 4.9 ± 0.1 2.8 ± 0.0 1.3 ± 0.0 7.2 ± 0.0 0.88 ± 0.01 69,000 ±1,0130
Sac. R.-Freeport 01/06/97 2/2 4.6 ± 0.0 2.6 ± 0.0 1.3 ± 0.0 7.7 ± 0.2 0.77 ± 0.01 65,000 ±1,000
Sac. R.-Freeport 06/05/97 1/1 3.7 ± 0.1 2.3 ± 0.0 1.0 ± 0.0 5.9 ± 0.0 0.65 ± 0.02 62,000 ±1,000
Sac. R.-Freeport, dup 06/05/97 1/1 3.3 ± 0.0 2.0 ± 0.1 0.83 ± 0.02 4.6 ± 0.0 0.55 ± 0.01 61,000 ± 0
SpdngCr.-Weir 12/11/96 1/1 4.3 ± 0.3 3.8 ± 0.1 0.57 ± 0.06 4.9 ± 0.2 0.98 ± 0.06 110,000±2,000



Table A5-2.Concentrations of selected elements in suspended colloid samples--Continued

Site Date Split Dysprosium Erbium Europium Gadolinium Holmium Iron
(mm/dd/yy) replicate

ICP-MS ICP-MS ICP---MS ICP-MS ICP-MS ICP-AES
Spring Ci’."--Weir 05/28/97 lit 0.20 ± 0.00’ ’0.20 ± 0.07 <0.04 ± 0.005 0.30 ± 0.03 0.050 ±’ 0’.005 500,000 ± 0
SpfingCr.-Road 01/02/97 1/1 2.6 ± 0.2 2.0 ± 0.I 0.34 ± 0.02 2.7 ± 0.0 0.55 ± 0.02 180,000 ± 0
Spring Cr. arm 07/12/96 1/1 4.0 ± 0.1 2.5 ± 0.0 0.91 ± 0.03 6.7 ± 0.1 0.72 ± 0.02 34,000 ±1,000
SpringCr. arm 11/20/96 1/1 31 ± 1 17 ± 0 4.3 ± 0.2 38 ± 2 5.2 ± 0.3 95,000±1,000
Spring Cr. ann 12/11/96 1/1 50 ± 1 32 ± 0 7.7 ± 0.3 75 ± 3 10 ± 0 72,000 ±2,000
Spring Cr. arm 05/28/97 1/1 3.4 ± 0.0 2.2 ± 0.2 0.85 ± 0.01 5.2 ± 0.0 0.63 ± 0.02 89,000 ±2,000
Colusa Basin Drain 06/06/97 1/1 3.4 ± 0.0 2.1 ± 0.1 0.83 ± 0.02 4.5 ± 0.1 0.63 ± 0.00 69,000±5,000
YoloBypass 01/07/97 1/1 4.4 ± 0.1 2.9 ± 0.0 0.95 ± 0:01 5.5 ± 0.0 0.82 ± 0.02 72,000±3,000



TableAS-2. Concentrations of selected elements in suspended colloid samples--Continued

Site Date Split Lanthaeam Lead Lithium Lutetium Magnesium Manganese
(mm/dd/yy) replicate (1~9/9)

ICP-MS ICP-MS ICP-MS ICP-MS ICP-AES ICP-AES
Sac. R.--Shasta 07/12/96 1/1 5.3" + 0.2 13 + 0 33 ± 0 0.35 ± 0.02 ll,000± 0 660 ± 20
Sac. R.-Shasta 11/19/96 1/1 18 ± 1 23 ± 1 33 + 4 0.47 * 0.05 9,300± 0 18,000 ± 0
Sac.R.-Shasta 12/12/96 1/1 (1.0) .± 0.07 (40) ± 1 (80) ± 5 (0.2) ± 0.01 (300)± 0 (3,000) ± 0
Sac. R.-Shasta 05/29/97 1/1 7.2 ± 0.0 14 ± 1 37 ± 1 0.35 ± 0.02 16,000± 0 500 ± 50
Sac. R.-Keswick 07/11/96 1/1 10 ± 0 16 ± 0 31 ± 1 0.33 ± 0.02 16,000± 0 820 ± 0
Sac.R.-Keswick 11/21/96 1/1 4.2 ± 0.1 87 ± 1 25 ± 1 0.60 ± 0.01 19,000_+ 0 3,400 ± 100
Sac. R.-Keswick 12/11/96 1/1 18 ± 0 72 ± 2 26 ± 1 1.0 ± 0.0 14,800_+ 300 2,900 ± 30
Sac. R.-Keswick 01/02/97 1/I 5.0 ± 0.I 39 ± 1 24 ± 0 0.52 ± 0.01 14,000± 0 1,100 ± 0
Sac. R.-Keswick 05/28/97 1/1 12 ± 0 13 ± 0 37 ± 0 0.36 ± 0.01 33,000± 0 630 ± 50
Sac. R.-BendBr. 07/11/96 1/1 6.7 ± 0.1 16 ± 0 28 ± 1 0.32 ± 0.00 15,000± 0 730 ± 0
Sac. R.-BendBr. 09/20/96 1/1 16 ± 0 25 ± 1 50 ± 1 0.34 ± 0.02 22,000± 0 1,800 ± 0
Sac. R.-BendBr. 11/22/96 1/I 9.2 ± 0.4 46 ± 1 50 ± 2 0.51 ± 0.03 34,000± 0 1,500 ± 0
Sac. R.-BendBr. 12/12/96 1/1 18 ± l 21 ± 1 53 ± 1 0.46 ± 0.01 37,000± 0 1,300 ± 0
Sac. R.-BendBr. 01/03/97 1/1 15 ± 0 24 ± 1 51 ± 2 0.41 ± 0.01 24,000± 0 1,100 ± 0
Sac. R.-BendBr. 05/30/97 1/2 13 ± 0 18 ± 0 35 ± 1 0.37 ± 0.02 32,000± 0 600 ± 30
Sae. R.-BendBr. 05/30/97 2/2 6.5 ± 0.0 20 ± 0 36 ± 1 0.36 ± 0.01 32,000± 0 610 ± 0
Sac. R.-Colusa 07/16/96 1/1 6.7 ± 0.2 18 ± 0 38 ± 1 0.33 ± 0.02 16,000± 0 1,300 ± 0
Sac. R.-Colusa 09/25/96 1/1 10 ± 0 20 ± 1 37 ± 2 0.28 ± 0.04 37,000± 0 1,300 ± 100
Sac.R.--Colusa 11/13/96 1/1 7.8 ± 0.1 29 ± 1 38 ± 1 0.32 ± 0.01 13,000± 0 1,700 ± 100
Sac. R.-Colusa 12/16/96 t/1 8.0 ± 0.4 19 + 1 49 ± 1 0.30 ± 0.01 15,000± 100 1,380 ± 40
Sac. R.-Colusa 01/04/97 1/1 13 ± 0 20 ± 1 60 ± 0 0.43 ± 0.02 22,000± 1,000 1,100 ± 100
Sac.R.-Colusa 06/03/97 1/1 11 ± 0 21 ± 2 47 ± 1 0.36 ± 0.01 25,000± 1,000 970 ± 60
Sac. R.-Verona 07/18/96 1/1 9.0 ± 0.1 24 ± 1 40± 1 0.32 ± 0.01 19,000± 0 1,600 ± 0
Sac. R.-Verona 09/26/96 I/1 14 ± 0 19 ± 0 51 ± 0 0.34 ± 0.02 34,000± 0 1,900 ± 0
Sac. R.-Verona 11/14/96 1/1 7.5 ± 0.4 31 ± 0 46± 2 0.22 ± 0.01 17,000± 0 2,200 ± 0
Sac. R.-Verona 12/18/96 1/1 7.1 ± 0.0 22 ± 1 47 ± 2 0.28 ± 0.02 16,000± 0 1,450 ± 0
Sac. R.-Verona 06/04D7 1/1 16 ± 0 20 ± 0 45 ± 1 0.35 ± 0.01 19,000± 0 1,100 ± 0
Sac. R.-Freepo~t 07/17/96 1/I (3) ± 0 (20) ± 0 (40) ± 0 (0.06) ± 0.005 (I0,000) ± 1130 (2,000) ± 0
Sac. R.-Freeport 09/24/96 1/1 (4) ± 0 (20) ± 0 (30) ± 1 (0.09) ± 0.005 (10,000) ± 0 (1,000) ± 0
Sae. R.-Freeport 11/12/96 1/1 13 ± 0 26 ± 1 42 ± 2 0.34 ± 0.00 16,000± 0 1,900 ± 0
Sac. R.-Freeport 12/17/96 1/I 12 ± 1 24 ± 1 41 ± 0 0.31 ± 0.02 20,000± 0 1,300 ± 0
Sac. R.-Freeport 01/06/97 1/2 39 ± 1 32 ± 1 39 ± 1 0.38 ± 0.01 20,000± 0 1,200 ± 0
Sac. R.-Freeport 01/06/97 2/2 32 ± 0 34 ± 1 39 ± 1 0.41 ± 0.01 16,000± 0 1,100 ± 0
Sac.R.-Freeport 06/05/97 1/1 15 ± 0 22 ± 0 48 ± 0 0.36 ± 0.01 18,000± 0 1,300 ± 0
Sac. R.-Freeport, dup 06/05/97 I/1 12 ± 0 22 ± 0 45 ± 2 0.29 ± 0.00 17,000± 0 1,200 ± 0



Table A5-2. Concentrations of selected elements in suspended colloid samples--Continued

Date Split Landtanum Lead Lithium Lutotiam Magnesium Manganese
Site

(ram/rid/w) repticate Ozg/g) (tzg/e) (I,~g/g)
ICP-MS ICP-MS ICP-MS ICP-MS ICP-AES ICP-AES

SpringCr.-Weir i2/11196 l/1 2.0 + 0.1 76"± 1 17 ’± 0 0.63 ± 0.05 15,000± 200 450 ± 10"
Spring Cr.-Weir 05/28/97 1/1 <0.6 ± 0 100 ± 0 7.0 ± 1.0 0.050 ± 0.006 <100 ± 0 <20 ± 1
Spring Cr.-Road 01/02/97 1/1 2.5 ± 0.1 49 ± 2 16 ± 1 0.35 ± 0.02 12,000± 1,000 240 ± 30
Spring Cr. arm 07/12/96 1/1 8.4 ± 0.5 10 ± 0 14 ± 2 0.34 ± 0.02 39,000± 0 3,200 ± 0
SpringCr. arm 11/20/96 1/1 12 ± 1 47 ± 3 17 ± 2 2.1 ± 0.0 5,500± 0 2,100 ± 0
SpringCr. m’m 12/11/96 1/1 45 ± 0 62 ± 0 9.3 ± 0.8 3.1 ± 0.1 3,400± 200 990 ± 30
Spring Cr. arm 05/28/97 1/1 9.2 ± 0.4 9,3 ± 0.4 34 ± 1 0.31 ± 0.01 65,000 ±2,000 970 ± 30
Colusa Basin Drain 06/06/97 I/1 14 ± 0 18 ± 0 72 ± 0 0.30 ± 0.02 22,000± 1,000 1,500 ± 100
YoloBypass 01/07/97 1/t 16 ± 0 22 ± 0 59 ± 1 0.44 ± 0.00 25,000±1,000 1,000 ± 0



Table A5-2. Concentrations of selected elements in suspended colloid samples--Continued

Site Date Split Mercury Molybdenum Neodymium Nickel Potassium Prazeodymium

(mm/dd/yy) replicate (P.g/g) (PO/G) (P,g/g) (P.B/O) Do/g) (Pg/g)
CV-.AFS ICP--MS ICP-MS ICP-.MS ICP-AES-ax ICP..-MS

Sac. R.-Shasta 07/12/96 1/1 0.19 ± 0.01 <4 + 0.4 10 ± 0 80 ± l 4,300± 100 2.0 ± 0.1
Sac. R.--Shasta 11/19/96 1/1 0.45 ± 0.00 <10 ± 2 23 ± 1 98 + 2 4,100± 400 4.7 ± 0.2
Sac.R.-Shasta 12/12/96 111 0.63 ± 0.02 (7) ± 0.6 (1) ± 0.1 (60) ± 14 (<1,000)± 0 (0.3) ± 0.03
Sac. R.-Shasta 05/29/97 1/1 0.17 ± 0.00 <3 ± 0.2 12 ± 0 220 ± 0 6,600± 100 2.4 ± 0.0
Sac. R.-Keswick 07/11/96 1/1 0.31 ± 0.01 <6 ± 0.2 15 ± 0 98 ± 4 5,600± I00 3.1 ± 0.1
Sac.R.-Keswick 11/21/96 1/1 0.50 ± 0.01 <3 ± 0.1 12 ± 0 76 ± 1 5,700± 200 2.1 ± 0.0
Sac.R.-Keswick 12/11/96 1/1 0.87 ± 0.03 <8 ± 4 37 ± 1 127 ± 0 6,400± 400 6.7 ± 0.5
Sac. R.-Keswick 01/02/97 1/1 0.62 ± 0.01 4.1 ± 0.1 9.9 ± 0.2 110 ± 0 6,800± 300 1.9 ± 0.0
Sac. R.-Keswick 05/28/97 1/1 0.24 ± 0.02 <3 ± 0.3 15 ± 0 800 ± 20 6,000± 100 3.3 ± 0.1
Sac. R.-BendBr. 07/11/96 1/1 0.22 ± 0.01 <4 ± 0.3 11 ± 0 83 ± 0 5,500± 200 2.2 ± 0.0
Sac. R.-BendBr. 09/20/96 1/1 0.26 ± 0.03 <3 ± 0 17 ± 0 130 ± 0 12,000± 0 4.0 ± 0.1
Sac. R.-BendBr. 11/22/96 1/I 0.43 ± 0.02 <10 ± 1 13 ± 0 200 ± 0 13,000±2,000 2.8 ± 0.1
Sac. R.-BendBr. 12/12/96 1/1 0.19 ± 0.03 <3 ± 0.2 20 ± 0 250 ± 0 15,000± 0 4.6 ± 0.1
Sac. R.-BendBr. 01/03/97 1/1 0.24 ± 0.01 <3 ± 0 17 ± 1 160 ± 0 12,000±1,000 4.0 ± 0.1
Sac. R.-BendBr. 05/30/97 1/2 0.20 ± 0.02 <3 ± 0 16 ± 0 790 -+ 10 5,800± 100 3.5 ± 0.0
Sac. R.-BendBr. 05/30/97 2/2 0.20 ± 0.01 <3 ± 0.1 10 ± 0 780 ± 10 5,600± 100 2.1 ± 0.1
Sac. R.-Colusa 07/16/96 1/1 0.22 ± 0.01 <3 ± 0.1 11 ± 0 98 ± 1 6,900± 100 2.2 _ 0.1
Sac. R.-Colusa 09/25/96 1/1 0.30 ± 0.02 <10 ± 0 13 ± 0 92 ± 3 13,000± 0 2.7 ± 0.1
Sac. R.-Colusa 11/13/96 1/1 0.45 ± 0.02 <3 ± 0.1 12 ± 0 99 ± 2 8,000± 0 2.5 ± 0.0
Sac. R.-Colusa 12/16/96 1/1 0.20 ± 0.02 <2 ± 0.47 11 ± t 168 ± 1 4,900± 200 2.3 ± 0.1
Sac. R.-Colusa 01/04/97 1/1 0.23 ± 0.02 <3 ± 0.2 15 ± 0 140 ± 0 15,000± 0 3.5 ± 0.0
Sac. R.-Colusa 06/03/97 1/1 0.22 +_. 0.01 <3 ± 0.1 14 ± 0 430 ± 0 9,200± 200 3.1 ± 0.1
Sac. R.-Verona 07/18/96 1/1 0.30 ± 0.01 <3 ± 0.1 12 ± 0 120 + 0 9,400± 100 2.6 ± 0.1
Sac. R.-Verona 09/26/96 1/1 0.58 ± 0.01 <4 ± 0.6 16 ± 0 120 ± 0 14,000± 0 3.5 ± 0.1
Sac. R.-Verona 11/14/96 1/1 0.25 ± 0.02 <5 ± 1.9 11 ± 0 130 ± 0 8,900+ 200 2.3 ± 0.1
Sac. R.-Verona 12/18/96 1/1 0.24 ± 0.02 <2 ± 0.61 9.8 ± 0.2 165 ± 2 6,400± 400 2.1 ± 0.1
Sac. R.-Verona 06/04/97 1/1 0.23 ± 0.00 <2 ± 0.1 17 ± 1 240 ± 0 9,500± 100 4.1 ± 0.0
Sac. R.-Freeport 07/17/96 1/1 na ± na (3) ± 0.3 (3) ± 0 (100) ± 0 na± na (0.7) ± 0.03
Sac. R.-Freeport 09/24/96 1/1 na ± na (4) ± 0.3 (4) ± 0.2 (80) ± 2 (<500)± 0 (0.9) ± 0.01
Sac. R.-Freeport 11/12/96 1/1 0.29 + 0.02 <4 ± 0.3 15 ± 0 120 ± 0 8,900± 200 3.3 ± 0.0
Sac. R.-Freeport 12/17/96 1/I 0.25 ± 0.01 <3 ± 0.2 15 ± 0 160 ± 0 8,900± 0 3.3 ± 0.0
Sac. R.-Freeport 01/06/97 1/2 0.14 ± 0.01 <3 ± 0.1 33 ± 0 130 ± 0 15,000± 0 8.4 ± 0.0
Sac. R.-Freeport 01/06/97 2/2 0.19 ± 0.01 <3 ± 0.4 31 ± 0 120 ± 0 12,000± 0 7.7 ± 0.2
Sac. R.-Freeport 06/05/97 1/1 0.18 ± 0.00 <3 ± 0.1 18 ± 0 220 ± 0 9,700± 0 3.9 ± 0.0
Sac. R.-Freeport, dup 06/05/97 1/1 0.26 ± 0.01 <3 ± 0.1 14 ± 0 220 ± 10 8,400± 100 3.2 ± 0.1
SpringCr.-Weir 12/11/96 1/1 2.7 ± 0.1 8.9 ± 2.8 8.2 ± 0.3 37 ± 7 6,300± 500 1.3 ± 0.1



Table A5-2. Concentrations of selected elements in suspended colloid samples--Continued

Site Date Split Mercury Molybdenum Neodymium Nickel Potassium Praseodymium

(mrWdd/w) replicate CV--AFS ICP-MS ICP--MS ICP-MS ICP-AES-ax ICP-MS
SpringCr.-Weir 05/28/97 Ill 0.28 ± 0.01 20 ± 2 <0.5 ±0.04 60 ± 8 <1,000± 0 <0.l ±    0
Spring Cr.-Road 01/02/97 1/1 3.8 ± 0.1 8.5 ± 0.2 4.8 + 0.2 53 ± 0 7,400± 500 0.96 ± 0.02
SpringCr. arm 07/12/96 1/1 0.41 ± 0.05 <8 ± 0.6 13 ± 1 240 ± 0 4,100± 300 2.4 ± 0.1
SpringCr. arm 11/20/96 1/1 0.49 ± 0.03 <9 ± 0,8 45 ± 1 140 ± 10 2,700± 1,000 7.5 ± 0.3
SpringCr. arm 12/11/96 1/1 0.97 ± 0.08 <5 ± 0.3 127 ± 5 100 ± 9 <900± 300 21 ± 0
SpringCr. arm 05/28/97 1/1 0.25 ± 0.02 <4 ± 0.1 11 ± I 2,100 ± 0 3,400± 100 2.5 ± 0.1
Colusa Basin Drain 06/06/97 1/1 0.097 ± 0.019 <3 ± 0 15 ± 0 170 ± 0 13,000± 0 3.6 ± 0.0
YoloBypass 01/07/97 1/1 0.34 ± 0.02 <3 ± 0.1 18 ± 0 170 ± 0 16,000± 0 4.1 ± 0.1



I

Table A5-2. Concentrations of selected elements in suspended colloid samples-Continued

~ Date Split Rhenium Rubidium Samarium Silica Silver Sodium
;" Site ~g/g) (~g/g) (~g/g) (~g/g) (~g/g) O~g/g)
~ (mm/dd/yy) replicate ICP--MS ICP-MS ICP-MS ICP-AES ICP .-MS ICP-AES! -Sac. R.-Shasta 07/12/96 1/1 < 0.01 ± 0.004 4.9 ± 0.1 3.3 ± 0.1 420,0130 ± 40,00t) < 2 ± 0.2 9,1013 ± 6017
-. Sac.R.-Shasta 11/19/96 1/1 <0.03 + 0.006 32 ± 1 5.5 ± 0.2 740,000± 20,000 <4 ± 0.8 12,000± 1,000

~ Sac.R.-Shasta 12/12/96 1/1 (<0.02) ± 0.002 (20) ± 2 (0.6) ± 0.08 nd± nd (4) ± 0.5 (70,000) ± 2,000

~ Sac.R.-Shasta 05/29/97 1/1 <0.009.±0.0013 16 ± 0 3.5 ± 0.0 440,000± 30,000 <! ± 0.3 3,000± 300

~ Sac.R.-Keswick 07/11/96 1/1 <0.02 ± 0.003 19 ± 1 3.9 ± 0.1 580,000± 10,000 <2 ± 0.2 17,000± 1,000
~= Sac. R.-Keswick 11/21/96 1/1 <0.01 ± 0 8.6 ± 0.7 4.9 ± 0.1 590,000± 50,000 <1 ± 0.1 12,000± 1,000
0~ Sac. R.-I~swick 12/11/96 1/1 <0.01 ± 0.00 18 ± 0 12 ± 1 470,000± 9,000 <2 ± 0 4,500± 200
~. Sac. R.-Keswick 01102/97 1/1 <0.008 ±0.0004 5.8 ± 0.5 3.6 ± 0.1 510,000± 70,000 <1 ± 0 5,900± 100
~= Sac.R.-Keswick 05/28/97 1/1 <0.009 ±0.0012 33 ± 0 4.1 ± 0.I 410,000 ± 20,000 < 1 ± 0.4 2,700 ± 100

Sac. R.-BendBr. 07/11/96 1/1 <0.01 ± 0.002 6.4 ± 0.2 3.1 ± 0.1 480,000± 50,000 <2 ± 0.2 14,000±1,000

~ Sac. R.-BendBr. 09/20/96 1/1 <0.009 ±0.0011 48 ± 0 4.5 ± 0.1 450,000± 20,000 <1 ± 0.1 11,000±1,000
Sac. R.-BendBr. 11/22/96 1/1 <0.04 ± 0.017 30 ± 0 3.7 ± 0.3 780,000± 30,0(X) <5 ± 0.3 14,000±1,000
Sac. R.-BendBr. 12/12/96 1/1 <0.009 ±0.0034 78 ± 0 5.2 ± 0.0 510,000± 50,000 <1 ± 0.3 8,400± 600
Sac. R.-BendBr. 01/03/97 1/1 <0.008 ±0.0012 24 ± 1 4.7 ± 0.3 520,000± 80,000 <1 ± 0.1 5,900± 0

~ Sac. R.-BendBr. 05/30/97 1/2 <0.009 ±0.0014 25 ± 0 4.2 ± 0.0 420,000_+ 20,000 <I ± 0.1 3,100± 200
�,O Sac. R.-BendBr. 05/30/97 2/2 <0.009 ±0.0017 5.7 ± 0.3 3.0 ± 0.1 520,000± 70,000 <1 ± 0.2 3,600± 200

O1 Sac. R.-Colusa 07/16/96 1/1 <0.009 ±0.0014 8.0 ± 0.5 3.1 ± 0.2 460,000± 40,000 <1 ± 0.1 10,000±1,000
Sac. R.-Colusa 09/25/96 1/1 < 0.03 ± 0.011 36 ± 1 3.2 ± 0.2 490,000 ± 60,000 < 5 ± 0.2 40,000 ±5,000

�,O ~ Sac. R.-Colusa 11/13/96 1/1 <0.009 ±0.0009 16 ± 0 3.4 ± 0.1 720,000± 40,000 <1 ± 0.1 16,000±1,000
¯ ~1

~ Sac. R.-Colusa 12/16/96 l/l 0 ± 0 8.0 ± 1.2 3.0 ± 0.2 510,000± 15,000 <2 ±0.19 9,100± 400
~. Sac. R.-Colusa 01/04/97 111 <0.008 ±0.0013 27 ± 0 4.0 ± 0.1 470,000± 30,000 <1 ± 0.4 8,200± 400

~ Sac. R.-Colusa 06/03/97 I/1 < 0.01 ±0.0018 20 ± 1 3.9 ± 0.0 710,000 ± 50,000 < 1 ± 0.3 15,000 ±1,000
Sac. R.-Verona 07/18/96 1/1 <0.01 ±0.0032 16 ± 1 3.2 ± 0.1 510,000± 50,000 <1 ± 0.2 13,000±1,000

~ Sac. R.-Verona 09/26/96 1/I <0.01 ± 0.004 56 ± 1 3.9 ± 0.1 500,000± 50,000 <2 ± 0.2 29,000±3,000
Sac. R.-Verona 11/14/96 1/1 < 0.01 ± 0.002 23 ± 1 2.6 ± 0.2 570,000 ± 10,000 < 2 ± 1.6 8,200 ± 500
Sac. R.-Verona 12/18/96 1/1 0 ± 0 8.3 ± 0.6 2.6 ± 0.1 480,000± 7,000 <2 ± 0.29 7,600± 400
Sac. R.-Verona 06/04/97 1/1 <0.008 ±0.0007 33 ± 0 4.4 ± 0.2 440,000± 50,000 <1 ± 0.l 5,400± 500
Sac. R.-Freeport 07117/96 1/1 (0.04) ± 0.005 (40) ± 1 (1) ± 0.06 (400,000) ±     0 (< 1) ± 0.1 (10,000) ± 0
Sac. R.-Freeport 09/24/96 1/1 (0.05) ± 0.006 (30) ± 2 (1) ± 0.1 (400,000)± 0 (<1) ± 0.1 (10,000)± 0
Sac. R.-Freeport 11/12/96 1/1 <0.01 ± 0.002 24 ± 0 3.5 ± 0.1 500,000± 60,000 <2 ± 0.1 6,000± 700
Sac. R.-Freeport 12/17/96 I/1 <0.009 ±0.0036 15 ± 0 3.6 ± 0.1 470,000± 10,000 <1 ± 0.2 7,600± 500
Sac. R.-Freeport 01106/97 1/2 <0.009 ±0.0006 65 ± 1 7.4 ± 0.1 530,000± 80,000 <1 ± 0.t 9,500± 500
Sac. R.-Freeport 01/06/97 2/2 < 0.008 ±0.0035 24 ± 0 6.4 ± 0.2 450,000 ± 10,000 < 1 ± 0.2 8,700 ± 200
Sac. R.-Freeport 06/05/97 1/1 <0.009 ±0.0032 30 ± 0 4.3 ± 0.1 470,000± 0 <1 ± 0.3 6,200± 400
Sac. R.-Freeport, dup 06/05/97 1/1 <0.009 ±0.0025 21 ± 1 3.4 ± 0.1 470,000± 0 <1 ± 0.1 5,800± 300



Table A5-2. Concentrations of selected elements in suspended colloid samples--Continued

Rhenium Rubidium Samarium Silica Silver Sodium
Site Date Split (PWg) (Pg/g) (Pg/g) (Pg/g) (Pg/g) (Pg/g)

(nu~) replicate ICP-MS ICP-MS ICP-MS ICP-AES ICP-MS ICP-AES
SpringCr.-Weir 12/11/96 1/1 <0.01 ± 0.01 5.0 + 0.3 3.5 ± 0.2 380,000 ± 2,000 <8 ± 4.21 4,300 ± 100
SpringCr.-Weir 05/28/97 1/1 <0.02 ± 0.015 10 ± 2 <0.1 ± 0.02 <200,000 ± 20,000 <7 ± 2.28 <5,000 ± 200
Spring Cr.-Road 01/02/97 1/1 < 0.02 ± 0.002 8.2 ± 0.4 1.8 ± 0.1 270,000 ± 30,000 4.4 ± 1.2 < 6,000 ± 800
SpdngCr. ann 07/12/96 1/1 <0.02 ± 0.006 16 ± 1 3.7 ± 0.1 340,000± 30,000 <3 ± 0.8 13,000± 1,000
SpringCr. arm 11/20/96 1/1 <0.03 ± 0.013 5.8 ± 0.4 19 ± 0 390,000± 20,000 <4 ± 0.2 <8,000± 400
Spring Cr. arm 12/11/96 1/1 < 0.01 ± 0 1.5 ± 0.2 46 ± 1 230,000 ± 8,000 < 2 ± 0 9,000 ± 300
SpringCr. arm 05/28/97 1/1 <0.01 ± 0.001 21 ± 1 3.2 ± 0.1 370,000± 10,000 <2 ± 0.1 <3,000± 100
Colusa Basin Drain 06/06/97 1/1 <0.009 ±0.0007 43 ± 1 3.9 ± 0.0 450,000 ± 30,000 < 1 ± 0 4,800 ± 400
YoloBypass 01/07/97 1/1 <0.009 ±0.0011 44 ± 1 4.7 ± 0.1 450,000 -~ 50,000 < 1 ± 0.1 5,800 ± 100



Table A5-2. Concentrations of selected elements in suspended colloid samples--Continued

Strontium Terbium Thallium Thorium Thulium 1in
Date Split

Site (mm/dd~) replicate (PO/O) (P-g/g) (Pg/g) (!~g/9) (t~g/g) (P.g/O)
ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS ICP-MS

Sac. R.-Shasta 07112/96 1/1 93 + 1 0.62 ± 0.02 0.25 ± 0.03 ± ± ±3.3 0.0 0.25 0.02 200 30
Sac. R.-Shasta 11/19/96 1/1 85 ± 1 1.0 ± 0.0 0.20 ± 0.01 3.4 ± 0.1 0.33 ± 0.00 160 ± 0
Sac. R.-Shasta 12/12/96 1/1 (70) ± 6 (0.2) ± 0.01 (0.6) ± 0.03 (2) ± 0.2 (0.1) ± 0.01 (300) ± 0
Sac.R.-Shasta 05/29/97 1/1 78 ± 1 0.71 +_ 0.10 0.33 ± 0.01 4.2 ± 0.1 0.29 ± 0.04 71 ± 2
Sac. R.-Keswick 07/11/96 1/1 120 ± 0 0.64 ± 0.02 0.20 ± 0.02 3.4 ± 0.1 0.24 ± 0.00 9.9 ± 0.2
Sac. R.-Keswick 11/21/96 1/1 50 ± 1 1.3 ± 0.1 0.27 ± 0.03 2.7 ± 0.1 0.53 ± 0.07 360 ± 10
Sac. R.-Keswick 12/11/96 1/1 61 ± 3 2.5 ± 0.5 0.37 ± 0.03 4.8 ± 0.2 0.98 ± 0.04 313 ± 12
Sac.R.-Keswick 01/02/97 1/1 44 ± 1 0.95 ± 0.18 0.72 ± 0.03 2.3 ± 0.0 0.43 ± 0.07 59 ± 6
Sac. R.-Keswick 05/28/97 1/1 68 ± 0 0.79 ± 0.10 0.26 ± 0.00 4.3 ± 0.1 0.31 ± 0.04 120 ± 0
Sac. R.-BendBr. 07/11/96 1/1 130 ± 0 0.54 ± 0.02 0.22 ± 0.01 2.9 ± 0.0 0.21 ± 0.00 210 ± 30
Sac. R.-BendBr. 09/20/96 1/1 150 ± 0 0.82 ± 0.13 0.38 ± 0.01 5.7 ± 0.1 0.30 ± 0.05 58 ± 1
Sac. R.-BendBr. 11/22/96 1/1 59 ± 5 0.75 ± 0.03 0.33 ± 0.10 4.4 ± 0.2 0.34 ± 0.01 83 ± 3
Sac. R.-BendBr. 12/12/96 1/1 96 ± 2 0.78 ± 0.00 0.51 ± 0.01 6.1 ± 0.3 0.31 ± 0.03 36 ± 1
Sac. R.-BendBr. 01/03/97 1/1 91 ± 2 0.76 ± 0.02 0.57 ± 0.02 6.4 ± 0.0 0.36 ± 0.05 48 ± 1
Sac. R.-BendBr. 05/30/97 1/2 72 ± 0 0.80 ± 0.10 0.25 ± 0.01 4.7 ± 0.1 0.32 ± 0.04 110 ± 0
Sac. R.-BendBr. 05/30/97 2/2 72 ± 1 0.56 ± 0.01 0.25 ± 0.01 3.8 ± 0.0 0.25 ± 0.01 270 ± 10
Sac. R.-Colusa 07/16/96 1/1 110 ± 0 0.55 ± 0.02 0.28 ± 0.03 3.7 ± 0.0 0.23 ± 0.01 170 ± 30
Sac. R.-Colusa 09/25/96 1/1 320 ± 10 0.54 ± 0.02 0.23 ± 0.06 3.1 ± 0.1 0.21 ± 0.00 640 ± 90
Sac. R.-Colusa 11/13/96 1/1 85 ± 2 0.80 ± 0.02 0.31 ± 0.01 3.4 ± 0.1 0.28 ± 0.04 110 ± 10
Sac. R.-Colusa 12/16/96 1/1 76 ± 4 0.52 ± 0.10 0.39 ± 0.04 3.6 ± 0.2 0.24 ± 0.01 14 ± 0
Sac. R.-Colusa 0t/04/97 1/1 100 + 0 0.73 ± 0.11 0.60 ± 0.02 5.4 ± 0.1 0.33 ± 0.05 54 ± 1
Sac. R.-Colusa 06/03/97 I/1 94 ± 1 0.79 ± 0.07 0.28 ± 0.03 4.9 ± 0.3 0.30 ± 0.04 100 ± 0
Sac. R.-Vemna 07/18/96 1/1 140 ± 0 0.53 ± 0.02 0.28 ± 0.01 4.3 ± 0.0 0.23 ± 0.00 190 ± 40
Sac. R.-Verona 09/26/96 1/1 270 ± 0 0.63 ± 0.01 0.31 ± 0.02 4.8 ± 0.1 0.26 ± 0.01 230 ± 40
Sac. R.-Verona 11/14/96 1/1 92 ± 3 0.39 ± 0.02 0.33 ± 0.01 3.4 ± 0.1 0.16 ± 0.01 48 ± 1
Sac. R.-Verona 12/18/96 1/1 77 ± 1 0.45 ± 0.08 0.37 ± 0.01 3.4 ± 0.1 0.21 ± 0.00 11 ± 1
Sac. R.-Verona 06/04/97 1/1 94 ± 1 0.79 ± 0.11 0.34 ± 0.03 5.7 ± 0.2 0.29 ± 0.04 60 ± 3
Sac. R.-Freeport 07/17/96 1/1 (170) ± 0 (0.2) ± 0 (0.3) ± 0.02 (1) ± 0.1 (0.06) ± 0.007 (30) ± 0
Sac. R.-Freeport 09/24/96 1/1 (100) ± 0 (0.2) ± 0.02 (0.2) ± 0 (1) ± 0.3 (0.09) ± 0.005 (90) ± 0
Sac. R.-Freeport 11/12/96 1/1 95 ± 2 0.59 ± 0.01 0.35 ± 0.05 4.1 ± 0.1 0.22 ± 0.01 140 ± 0
Sac. R.-Freeport 12/17/96 1/1 91 ± 4 0.50 ± 0.02 0.42 ± 0.03 4.7 ± 0.0 0.22 ± 0.01 12 ± 1
Sac. R.-Freeport 01/06/97 1/2 180 ± 0 1.0 ± 0.2 0.61 ± 0.00 21 ± 0 0.34 ± 0.07 49 ± 1
Sac. R.-Freeport 01/06/97 2/2 170 ± 0 0.84 ± 0.06 0.59 ± 0.01 17 ± 0 0.28 ± 0.01 <4 ± 0.6
Sac. R.-Freeport 06/05/97 1/1 100 ± 0 0.63 ± 0.00 0.34 ± 0.01 5.4 ± 0.1 0.24 ± 0.00 17 ± 0
Sac. R.-Freeport, dup 06/05/97 1/1 94 ± 1 0.55 ± 0.01 0.34 ± 0.03 4.2 ± 0.1 0.21 ± 0.01 13 ± 1



Table A5.2. Concentrations of selected elements in suspended colloid samples--Continued

Strontium Tedsium Thallium Thorium Thulium
Site Date Split (ttg/g) ~ttg/g) (ttg/g) (Pg/9) (ttg/g) (ttg/g)

(rotuNd/W) replicate ICP-M$ ICP-MS ICP-MS ICP-MS ICP-MS ICP--MS
SpringCr.-Weir 12/11/96 ill 15 ± 0 0.82 ±’ ’0.2’2 "0.55 ± 0.05 2.4 ± 0.0 0,48 ± 0.03 220 ± 2
SpringCr.-Weir 05/28/97 I/1 10 ± 2 0.050 ± 0,005 0,40 ± 0.00 <0.3 ± 0.47 0.040 ± 0.011 60 ± 2
Spring Cr.-Road 01/02/97 I/1 25 ± 0 0.46 ± 0.09 0.50 ± 0.03 1.7 ± 0.0 0.28 ± 0.05 190 ± 0
SpringCr. arm 07/12/96 1/1 130 - 0 0.69 ± 0.03 0.11 ± 0,03 1.8 ± 0.0 0,24 ± 0.02 19 ± 1
SpringCr. arm 11/20/96 1/1 33 ± 3 4.9 ± 0.3 0.16 ± 0.05 3.5 ± 0.2 1.7 ± 0,0 730 ± 50
SpringCr. arm 12/11/96 1/1 20 ± 1 10 ± 2 0.14 ± 0.01 2,5 ± 0.2 3.4 ± 0,0 320 ± 0
SpringCr. arm 05/28/97 1/1 49 ± 1 0.59 ± 0.0! 0.19 ± 0.01 3.5 ± 0.0 0,23 ± 0.02 24 ± 0
Colusa Basin Drain 06/06/97 1/1 120 ± 0 0.66 ± 0.10 0.44 ± 0.01 5.6 ± 0.I 0.26 ± 0.03 53 ± 2
YoloBypass 01/07/97 111 100 ± 0 0.84 ± 0.14 0.57 ± 0.04 6.9 ± 0.0 0,37 ± 0,07 63 ± 2



Table A5-2. Concentrations of selected elements in suspended colloid samples--Continued

Titanium Uranium Vanadium Ytterbium Yttrinm Zinc
Site Bate Split

(mm/dd/yy) replicate (P’g/g) (!xg/g) (l~g/g) (l~g/g)
ICP-AES ICP-MS ICP-AES ICP-MS ICP-MS iCP-AES

Sac. R.-Shasta 07112/96 1/1 3,400 ± 0 1.8 ± 0.1 150 ± 0 2.0 ± 0.1 16 ± 0 430 ± 20
Sac. R.-Shasta 11/19/96 1/1 3,300 ÷ 0 3.0 ± 0.3 220 ± 0 3.1 ± 0.2 27 ± 0 770 ± 40
Sac.R.-Shasta 12/12/96 1/1 (4,000) ± 0 (4) ± 0.1 (300) ± 0 (1) ± 0 (5) ± 0.5 (1,000) ± 0
Sac.R.-Shasta 05/29/97 1/1 3,800 ± 100 2.0 ± 0.1 160 ± 0 2.4 ± 0.0 15 ± 0 300 ± 30
Sac. R.-Keswick 07/11/96 1/1 3,200 ± 0 1.9 ± 0.2 130 ± 0 2.1 ± 0.1 18 ± 0 450 ± 10
Sac. R.-Keswick 11/21/96 1/1 3,900 ± 300 1.9 ± 0.1 270 ± 10 4.2 ± 0.1 26 ± 0 950 ± 60
Sac. R.-Keswick 12/11/96 1/1 3,580 ± 40 3.3 + 0.2 267 ± 3 6.6 ± 0.2 57 ± 2 1,500 ± 30
Sac. R.-Keswick 01/02/97 1/1 3,300 ± 0 2.5 ± 0.1 330 ± 0 3.5 ± 0.0 21 ± 0 1,100 ± 0
Sac.R.-Keswick 05/28/97 1/1 3,400 ± 200 2.0 ± 0.0 170 ± 10 2.5 ± 0.0 19 ± 0 380 ± 30
Sac. R.-BendBr. 07/11/96 1/1 3,200 ± 0 1.6 ± 0.0 130 ± 10 1.7 ± 0.1 15 ± 0 390 ± 20
Sac. R.-BendBr. 09/20/96 1/1 4,000 ± 200 2.1 ± 0.0 170 ± 10 2.3 ± 0.1 19 ± 0 200 ± 10
Sac. R.-BendBr. 11/22/96 1/1 4,000 ± 0 2.3 ± 0.0 200 ± 0 2.9 ± 0.1 22 ± I 580 ± 10
Sac. R.-BendBr. 12/12/96 l/1 3,800 ± 0 2.8 ± 0.1 180 ± 0 2.8 ± 0.2 23 ± 0 400 ± 0
Sac. R.-BendBr. 01/03/97 1/1 4,300 ± 0 2.8 ± 0.1 230 ± 0 2.8 ± 0.0 20 ± 0 250 ± 10
Sac. R.-BendBr. 05/30/97 1/2 3,500 ± 200 1.9 ± 0.0 170 ± 10 2.5 ± 0.1 19 ± 0 380 ± 20
Sac. R.-BendBr. 05/30/97 2/2 3,500 ± 0 1.9 ± 0.1 160 ± 10 1.9 ± 0.0 15 ± 0 380 ± 10
Sac. R.-Colusa 07/16/96 1/1 3,500 ± 0 1.6 ± 0.1 140 ± 0 1.8 ± 0.0 14 ± 0 260 ± 0

09/25/96 100 1.8 0.2 120 20 1.7 0.1 15 0 220 20Sac. R.--Colusa 1/1 2,400
Sac. R.-Colusa 11/13/96 1/1 3,400 ± 100 2.0 ± 0.0 150 ± 10 2.0 ± 0.0 16 ± 0 320 ± 20
Sac.R.-Colusa 12/16/96 l/1 4,500 ± 120 2.2 ± 0.2 210 ± 5 1.9 ± 0.0 12 ± 0 270 ± 10
Sac. R.-Colusa 01/04/97 1/1 5,000 ± 300 2.6 ± 0.0 240 ± 10 2.7 ± 0.1 16 ± 0 180 ± 10
Sac. R.-Colusa 06/03/97 1/1 3,800 ± 200 1.9 ± 0.1 170 ± 10 2.4 ± 0.1 18 ± 0 290 ± 20
Sac. R.-Vemna 07/18/96 1/1 4,300 ± 0 2.0 ± 0.1 160 ± 10 1.7 ± 0.0 14 ± 0 280 ± 10
Sac. R.-Verona 09/26/96 1/1 4,100 ± 0 2.3 ± 0.1 180 ± 10 2.0 ± 0.1 17 ± 0 210 ± 20
Sac.R.-Verona 11/14/96 1/1 5,000 ± 0 2.4 ± 0.0 190 ± 0 1.4 ± 0.I 10 ± 0 290 ± 10
Sac. R.-Vemna 12/18/96 1/1 4,700 ± I0 2.6 ± 0.0 209 ± 2 1.6 ± 0.0 9.5 ± 0.2 220 ± 10
Sac. R.-Verona 06/04/97 1/1 4,000 ± 100 2.2 ± 0.1 180 ± 10 2.2 ± 0.0 17 ± 0 220 ± 20
Sac. R.-Freeport 07/17/96 1/1 (4,000) ± 100 (2) ± 0.1 (170) ± 0 (0.4) ± 0.02 (4) ± 0.1 (300) ± 0
Sac. R.-Freeport 09/24/96 1/1 (2,000) ± 0 (2) ± 0.1 (100) ± 0 (0.6) ± 0.02 (7) ± 0.1 (500) ± 10
Sac. R.-Freeport 11/12/96 1/1 4,300 ± 100 2.6 ± 0.1 180 ± 0 2.1 ± 0.0 16 ± 0 310 ± 10
Sac. R.-Freeport 12/17/96 1/1 4,700 ± 0 2.6 ± 0.0 210 ± 0 1.9 ± 0.1 15 ± 0 200 ± 10
Sac. R.-Freeport 01/06/97 1/2 4,900 ± 100 5.6 ± 0.0 180 ± 10 2.6 ± 0.1 21 ± 0 140 ± 10
Sac. R.-Freeport 01/06/97 2/2 4,700 ± 100 6.2 ± 0.0 170 ± 0 2.5 ± 0.0 19 ± 0 130 ± 10
Sac. R.-Freeport 06/05/97 1/1 4,100 ± 0 2.7 ± 0.1 170 ± 0 2.3 ± 0.0 18 ± 0 220 ± 10
Sac. R.-Freeport, dup 06/05D7 1/1 3,900 ± 0 2.7 ± 0.0 170 ± 0 2.0 ± 0.0 14 ± 0 210 ± 0



Table A5-2. Concentrations of selected elements in suspended colloid samples--Continued

Site Date Split T~aniem Uranium Vanadium Yttedfinm Yttrium Zinc
(mm/dd/yy) replicate ICP-AES ICP-MS ICe-AES ICe-MS ICP--MS ICe-AES

SpringCr.-Weir 12/11/96 l/l 2,400 + l0 1.2 + 0.0 117 ± 3 3.6 ± 0.0 14 ± 1 460 ± 20
Spring Cr,-Weir 05/28/97 1/1 900 ± 10 0.50 ± 0.01 <3 ± 2.8 0.40 ± 0.02 3.0 ± 0.4 100 ± 10
Spring Cro-Road 01/02/97 1/1 1,800 ± 200 0.78 ± 0.04 93 ± 10 2.3 ± 0.2 12 ± 0 120 ± 10
Spring Croarm 07/12/96 1/1 1,000 ± 0 1.5 ± 0.2 78 ± 1 2.1 ± 0.1 22 ± l 280 ± 20
SpringCr. arm 11/20/96 1/1 2,100 ± 0 4.3 ± 0.1 140 ± 0 15 ± 1 130 ± 10 2,600 ± 100
SpdngCr. arm 12/11/96 1/1 1,400 ± 50 6.1 ± 0.1 91 ± 2 21 ± 1 229 ± 10 4,900 ± 70
SpdngCr. arm 05/28/97 1/1 2,300 ± 100 1.9 ± 0.1 160 ± 10 2.0 ± 0.1 17 ± 0 340 ± 30
ColusaBasinDmin 06/06/97 111 4,300 ± 100 1.8 ± 0.0 190 ± 0 2.1 ± 0.I 15 ± 0 170 ± 20
YoloBypass 01/07/97 1/1 4,900 ± 200 2.9 ± 0.0 250 ± 10 2.9 ± 0.0 19 ± 0 180 ± 20



Table A5-2. Concentrations of selected elements in suspended colloid samples--Continued

Site Date Split Zirconium

(mm/dd/yy) replicate ICP-MS
Sac. R.--Shasta 07/12/96 1/1 230 + 0
Sac. R.-Shasta 11/19/96 1/l <400 ± 0
Sac. R.-Shasta 12/12/96 1/1 (1,000) ± 200
Sac. R.-Shasta 05/29/97 1/1 250 - 0
Sac. R.-Keswick 07/11/96 t/1 410 ± 0
Sac. R.-Keswick 11/21/96 I/1 510 + 0
Sac. R.-Keswick 12/11/96 1/1 200 ± 7
Sac. R.-Keswick 01/02/97 1/1 240 + 0
Sac. R.-Keswick 05/28/97 1/1 200 _ 0
Sac. R.-Bend Br. 07/11/96 1/1 160 ± 0
Sac. R.-Bend Br. 09/20/96 1/1 170 ± 0
Sac. R.-Bend Br. 11/22/96 1/1 660 + 30
Sac. R.-Bend Br. 12/12/96 1/1 200 ± 0
Sac. R.-Bend Br. 01/03/97 1/1 250 ± 0
Sac. R.-Bend Br. 05/30D7 1/2 200 ± 0
Sac. R.-Bend Br. 05/30/97 2/2 230 ± 0
Sac. R.-Colusa 07/16/96 1/1 190 ± 0
Sac. R.-Colusa 09/25/96 1/1 < 400 ± 10
Sac. R.--Colusa 11/13/96 1/1 280 +- 0
Sac. R.-Colusa 12/16/96 1/1 214 -+ 1
Sac. R.-Colusa 01/04/97 1/1 270 -+ 0
Sac. R.-Colusa 06/03/97 1/1 610 ± 0
Sac. R.-Verona 07/18/96 1/1 180 ± 0
Sa~. R.-Verona 09/26/96 1/1 170 + 0
Sac. R.-Verona 11/14/96 1/1 < 200 ± 0
Sac. R.-Verona 12/18/96 1/1 210 ± 10
Sac. R.-Verona 06/04/97 1/1 190 ± 0
Sac. R.-Freeport 07/17/96 1/1 (200) ± 0
Sac. R.-Freeport 09/24/96 1/1 (100) ± 10
Sac. R.-Freeport 11/12/96 1/1 170 ± 0
Sac. R.-Freeport 12/17/96 1/I 190 ± 10
Sac. R.-Freeport 01/06/97 I/2 200 ± 0
Sac. R.-Freeport 01/06/97 2/2 200 ± 0
Sac. R.-Freeport 06/05/97 1/1 180 ± 0
Sac. R.-Freeport, dup 06/05/97 1/1 180 ± 0
SpringCr.-Weir 12/11/96 1/1 200 ± 11



Table A5-2. Concentrations of selected elements in suspended colloid samples--Continued

Zircozdum
Site Date Split

(mm/dd/yy) replicate ICP-MS
Spring Cr.-Weir 05/28/97 1/1 < 200 ± 0
Spdng Cr.-Road 01/02/97 1/1 < 300 ± 0
Spring Cr. arm 07/12/96 1/1 < 300 -+ 0
SpdngCr. arm 11/20/96 1/1 <400 ± 10
Spdng Cr. arm 12/11/96 1/1 74 ± 4
Spring Cr. arm 05/28/97 1/1 < 100 ± 0
Colusa Basin Drain 06/06/97 l/1 180 ± 0
Yolo Bypass 01/07D7 1/1 270 ± 0



YableA5-3. Concentrations of selected elements in sequentially extracted suspended colloid samples

[Br., Bridge; Cr., Creek; dup, duplicate; R., River; Sac., Sacramento. Split replicate (1/2), first number identifies which replicate was analyzed, second number represents number of
replicate samples, mm/dd/yy, montlgday/year; ha, not analyzed; ~tg/g, microgram per gram; <, less than the indicated detection limit]

Date Split                       Aluminum                                          Antinmn, y
Site (mm/dd/ repli- pg/g (dry weight) p.g/g (dry weight)

W) cate Reducible Oxidizable Residual Sum Reducible Oxidizable Residual Sum
Sac. R.-Shasta 05/29/97 1/l 4,800 ± 100 8,700 ± 100 38,000 ± 0 51,500 ± 200 <0.2 ± 0.0 <0.2 ± 0.0 0.8 ± 0.1 1.0 ± 0.3
Sac. R.-Keswick 01/02/97 1/1 4,500 ± 100 4,700 ± 700 45,000 ± 2,00054,200 ± 2,800<0.2 ± 0.0 <0.2 ± 0.0 3.3 ± 0.3 3.5 ± 0.5
Sac. R.-Keswick 05/28/97 1/1 4,500 ± 0 7,300 ± 300 89,000 ± 0 100,800 ± 300 <0.2 ± 0.0 <0.2 ± 0.0 1.0 ± 0.1 1.2 ± 0.3
Sac. R.-BendBr. 12/12/96 1/1 3,100 ± 100 3,800 ± 100 64,000 ± 1,130070,900 ± 1,200<0.2 ± 0.1 <0.2 ± 0.1 1.4 ± 0.0 1.6 ± 0.2
Sac. R.-BendBr. 01/03/97 1/l 4,400 ± 100 5,300 ± 300 62,000 ± 1,00071,700 ± 1,400<0.2 ± 0.0 <0.2 ± 0.1 1.7 ± 0.1 1.9 ± 0.3
Sac. R.-BendBr. 05/30/97 1/I 4,600 ± 100 6,900 ± 0 na na <0.2 ± 0.0 <0.2 ± 0.0 na na
Sac. R.-Colusa 12/16/96 1/1 3,200 ± 0 4,400 ± 500 51,000 ± 0 58,600 ± 500 <0.2 ± 0.1 <0.2 ± 0.0 1.0 ± 0.0 1.2 ± 0.2
Sac. R.-Colusa 01/04/97 1/2 3,600 ± 100 3,300 ± 300 71,000 ± 2,00077,900 ± 2,400<0.2 ± 0.0 <0.1 ± 0.0 1.6 ± 0.0 1.8 ± 0.2
Sac. R.-Colusa 01/04/97 2/2 3,800 ± 100 5,700 ± 500 97,000 ± 1,000106,500 ± 1,600<0.2 ± 0.1 <0.2 ± 0.0 1.7 ± 0.1 1.9 ± 0.3
Sac. R.-Colusa 06/03/97 1/1 3,900 ± 0 4,100 ± 800 81,000 ± 0 89,000 ± 800 <0.2 ± 0.0 <0.2 ± 0.I 1.1 ± 0.0 1.3 ± 0.2
Sac. R.-Verona 06/04/97 1/1 2,700 ± 0 4,400 ± 600 62,000 ± 0 69,100 ± 600 <0.2 ± 0.0 <0.2 ± 0.I 0.8 ± 0.0 1.0 ± 0.2
Sac. R-Freeport 12/17/96 1/1 3,800 ± 200 4,300 ± 200 56,000 ± 2,00064,100 ± 2,400<0.2 ± 0.0 <0.2 ± 0.0 1.7 ± 0.1 1.9 ± 0.3
Sac. R-Freeport 01/06/97 1/1 6,000 ± 100 7,200 ± 700 64,000 ± 1,00077,200 ± 1,800<0.2 ± 0.1 <0.2 ± 0.0 1.0 ± 0.0 1.2 ± 0.2
Sac. R-Freeport 06/05/97 1/1 3,100 ± 100 4,500 ± 900 51,000 ± 2,00058,600 ± 3,000<0.2 ± 0.0 <0.2 ± 0.I 0.8 ± 0.0 1.0 ± 0.2
Sac. R-Freeport, dup. 06/05/971/1 3,500 ± 200 3,900 ±1,000 51,000 ± 1,00058,400 ± 2,200< 0.2 ± 0.4 < 0.2 ± 0.0 0.9 ± 0.0 1.3 ± 0.4
SpringCr.-Road 01/02/97 1/1 1,700 ± 200 3,000 ± 600 70,000 ± 1,00074,700 ± 1,800 1.8 ± 0.2 2.2 ± 0.1 9.1 ± 0.1 13 ± 0
Spring Cr.-Weir 05/28/97 1/1 5,900 ± 0 5,700 ± 800 18,000 ± 1,00029,600 ± 1,800 < 2 ± 0.0 < 1 ± 0 < 0.8 ± 0.3 < 4 ± 2
Spring Creek Arm 05/28/97 1/I 4,400 ± 0 6,700 ± 400 73,000 ± 1,00084,100 ± 1,400<0.2 ± 0.0 <0.2 ± 0.0 1.8 ± 0.1 2.0 ± 0.3
YoloBypass 01/07/97 1/1 4,100 ± 200 6,700 ± 400 91,000 ± 6,000101,800 ± 6,600<0.2 ± 0.0 <0.2 ± 0.0 2.1 ± 0.0 2.3 ± 0.2
Colusa Basin Drain 06/06/97 1/1 2,800 ± 400 4,700 ± 600 70,000 ± 1,00077,500 ± 2,000<0.2 ± 0.0 <0.2 ± 0.0 1.4 ± 0.1 1.6 ± 0.3



Table A5-3. Concentrations of selected elements in sequentially extracted suspended colloid samples--Continued

Date Split Barium Cadmium
Site (mm/dd/ repli- p,g/g (dry weight) Pg/9 (dry weight)

yy) care Reducible Oxidizable Residual Sum Reducible Oxidizable Residual Sum
Sac. R.-Shasta 05/29/97 l/l 210 ± 0 17 ± 0 ’93 ± 0 320 ± 0 0.7 ± 0.1 <0,08 ± 0.03<0,08 ± 0.04 0.8 ± 0.2
Sac.R.-Keswick 01/02/97 1/1 140 ± 0 13 ± 0 360 ± 30 513 ± 30 3.9 ± 0.0 0.2 ± 0.1 0.2 ± 0.0 4.3 ± 0.1
Sac. R.-Keswick 05/28/97 l/1 180 ± 10 14 ± 1 250 ± 0 444 ± 11 0.7 ± 0.0 <0.07 ± 0.08<0.08 ± 0.14 0.8 ± 0.1
Sac. R.-BendBr, 12/12/96 1/1 140 ± 0 10 ± 0 490 ± 10 640 ± 10 0.6 ± 0.1 <0.07 ± 0.02 0.1 ± 0.3 0.8 ± 0.3
Sac. R.-BendBr. 01/03/97 1/1 220 ± 0 14 ± 0 420 ± 0 654 ± 0 0.5 ± 0.1 <0.07 ± 0.12 0.2 ± 0.1 0.8 ± 0.3
Sac. R,-BendBr. 05/30/97 1/1 180 ± 0 12 ± 0 na na 0.6 ± 0.1 <0.07 ± 0.03 na na
Sac.R.-Colusa 12/16/96 1/1 200 ± 10 11 ± 0 280 ± 0 491 ± 10 0.6 ± 0.1 <0.08 ± 0.11 0.1 ± 0.3 0.9 ± 0.4
Sac. R.-Colusa 01/04/97 1/2 200 ± 0 l0 ± 1 520 ± 0 730 ± 1 0,3 ± 0.1 <0.05 ± 0.08<0.06 _ 0.03 0.4 ± 0.2
Sac.R.-Colusa 01/04D7 2/2 220 ± 10 16 ± 1 700 ± 20 936 ± 31 0.3 ± 0.1 <0.07 ± 0.05<0.08 ± 0.06 0.4 ± 0.2
Sac.R.-Colusa 06/03D7 1/1 180 ± 0 10 ± 1 330 ± 0 520 ± 1 0.9 ± 0.0 <0.07 ± 0.07<0.08 ± 0.10 1.0 ± 0.1
Sac. R.-Verona 06/04D7 1/1 170 ± 0 10 ± 0 280 ± 0 460 ± 0 0.7 ± 0.0 <0.07 ± 0.08 0.07 ± 0.00 0.8 ± 0.1
Sac. R-Freeport 12/17/96 1/1 220 ± 0 15 ± 0 270 ± 0 505 ± 0 0.3 ± 0.0 0.1 ± 0.1 0.1 ± 0.1 0.5 ± 0.2
Sac. R-Freeport 01/06D7 I/1 250 ± 0 20 ± 0 440 ± 0 710 ± 0 <0.2 ± 0.0 <0.07 ± 0.02<0.07 ± 0.04 <0.3 ± 0.2
Sac. R-Freeport 06/05/97 I/1 180 ± 0 11 ± 0 220 ± 10 411 ± 10 0.6 ± 0.1 0.6 ± 0.6 0.2 ± 0.2 1.4 ± 0.9

~’) Sac. R-Freeport, dup. 06/05/971/1 200 ± 3 10 ± 0 160 ± 0 370 ± 3 0.8 ± 0.6 0.1 ± 0.1 0.2 ± 0.2 1.1 ± 0.9
SpringCr.-Road 01/02/97 1/1 5.3 ± 0.2 3.3 ± 0.3 230 ± 0 239 ± 1 <0.4 ± 0.2 <0.2 ± 0.1 0.2 ± 0.3 <1 ± 0.6I

I SpringCr.-Weir 05/28/97 1/1 16 -+ 0 12 ± 3 83 ± 5 111 ± 8 <0.9 ± 0.00 <0.5 ± 0.6 <0.6 ± 0.6 <3 ± 1,3
"~ Spring Creek Ann 05/28/97 1/1 140 ± 20 11 ± 1 190 ± 0 341 ± 21 0.7 ± 0.1 <0.07 ± 0.16 0.09 ± 0.09 0.9 ± 0.3
~ YoloBypass 01/07/97 1/1 240 ± 0 14 ± 0 670 ± 40 924 ± 40 0.2 ± 0.0 <0.07 ± 0.07 0.I ± 0.0 0.4 ± 0.1

Colusa Basin Drain 06/06/97 1/1 290 ± 0 14 ± 0 360 ± 0 664 ± 0 0.4 ± 0.1 <0.07 ± 0.00<0.08 ± 0.02 0.5 ± 0,2



~ TableAS-3. Concentrations of selected elements in sequentially extracted suspended colloid samples--Continued

:~ Date Split Calcium Chromium

~ Site (mm/dd/ repli- pg/g (dry weight) p.g/g (dry weight)

W W    rate Reducible Oxidizable Residual Sum Reducible Oxidizable Residual         Sum
~ Sac. R.-Shasta 05/29/97 1/l 7,200 ± 200 290 ± 0 690 ± 30 8,180 _ 230 10 ± 0.5 19 ± 3 130 ± 0 159 ± 4 -
== Sac.R.-Keswick 01/02/97 1/1 4,200 ± 100 <50 ± 12 1,200 ± 0 5,425 ± 125 10 ± 4 11 ± 1 92 ± 1 113 ± 6
~ Sac. R.-Keswick 05/28/97 1/1 5,400 ± 300 250 ± 40 2,400 ± 0 8,050 ± 340 16 ± 1 60 ± 8 320 ± 0 396 ± 9.~.

=~
Sac. R.-BendBr. 12/12/96 1/1 3,900 ± 100 340 ± 10 4,800 ± 100 9,040 ± 210 24 ± 7 54 ± 5 230 ± 0 308 ± 12

=~ Sac. R.-BendBr. 01/03/97 1/1 5,800 ± 100 360 ± 20 4,300 ± 100 10,460 ± 220 22 ± 3 42 ± 5 190 ± 0 254 ± 8
=~ Sac. R.-BendBr. 05/30/97 1/1 5,400 ± 100 260 ± 0 na na 19 ± 1 68 ± 0 na na

Sac. R.-Colusa 12/16/96 1/1 4,600 ± 200 530 ± 60 4,400 ± 0 9,530 ± 260 11 ± 2 32 ± 2 140 ± 0 I83 ± 4
Sac. R.-Colusa 01/04/97 1/2 5,100 ± 0 260 ± 20 4,700 ± 0 10,060 ± 20 10 ± 0 20 ± 9 170 ± 0 200 ± 9

~.
Sac. R.-Colusa 01/04/97 2/2 5,900 ± 300 460 ± 40 6,100 ± 0 12,460 ± 340 6.1 ± 1.3 26 ± 2 190 ± 10 222 ± 13
Sac. R.-Colusa 06/03/97 1/1 5,200 ± 0 150 ± 60 3,600 ± 0 8,950 ± 60 14 ± 1 31 ± 10 200 ± 0 245 ± 11
Sac. R.-Verona 06/04/97 1/1 4,500 ± 0 180 ± 40 2,700 ± 0 7,380 ± 40 8.3 ± 0.9 25 ± 4 120 ± 0 153 ± 5

~ Sac. R-Freeport 12/17/96 1/1 6,000 ± 100 530 ± 0 6,000 ± 100 12,530 ± 200 11 ± 1 33 ± 3 200 ± 0 244 ± 4~ -s~.Sac. R-Freeport 01/06/97 1/1 4,500 ± 200 390 ± 10 9,200 ± 0 14,090 ± 210 6.7 ± 2.0 16 ± 4 130 ± 0 153 ± 6
Sac. R-Freeport 06/05/97 1/1 4,900 ± 0 190 ± 60 2,800 ± 100 7,890 ± 160 9.3 ± 2.9 24 ± 6 120 ± 10 153 ± 19
Sac. R-Freeport, dup. 06/05/971/1 5,300 ± 90 140 ± 70 3,200 ± 0 8,640 ± 160 11 ± 3 20 ± 4 140 ± 0 171 ± 7

~ SpringCr.-Road 01/02/97 1/1 <100 ± 10 <100 ± 10 820 ± 10 920 ± 110 9.4 ± 1.8 12 ± 10 31 ± 6 52 ± 18

�,O SpringCr.-Weir 05/28/97 1/1 <400 ± 0 <400 ± 200<1,000 ± 620<1,920 ± 960 <30 ± 4 44 ± 39 <50 ± 13 84 ± 79

~Spring Creek Arm 05/28/97 1/1 3,100 ± 300 230 ± 20 4,300 ± 0 7630 ± 320 38 ± 2 150 ± l0 640 ± 0 828 ± 12
133 YoloBypass 01/07/97 I/1 5,600 ± 100 500 ± 130 4,500 ± 200 10,600 ± 430 9.1 ± 2.9 42 ± 15 200 ± 0 251 ± 18

~ ~ Colusa Basin Drain 06/06/97 1/1 6,400 ± 0 310 ± 40 1,800 ± 0 8,510 ± 40 8.4 ± 1 27 ± 6 140 ± 10 175 ± 17



Table A5-3. Concentrations of selected elements in sequentially extracted suspended colloid samples--Continued

Date Split Cobalt Copper
Site (mm/dd/ repli- POlO (dry weight) Pg/g (dry weight)

yy cate Reducible Oxidizable Residual Sum Reducible Oxidizable Residual Sum
Sac. R.-Shasta 05/29/97 1/1 5.4 ± 0.1 3.1 ± 0.0 ’ ’I0 ± 1 19 _+ 1 67 ± 1 12 +_ 3 63 ± 0 142 _+ 4
Sac. R.-Keswick 01/02/97 1/I 15 _+ 0 2.1 _+ 0.1 8.6 -+ 0.4 26 + 1 550 +__ 10 67 _+ 11 140 + 0 757 _+ 21
Sac. R.-Keswick 05/28/97 1/1 10 ± 0 4.8 _+ 0.0 18 _+ 2 33 ± 2 58 ± 4 15 + 2 63 ± 1 136 _+ 7
Sac. R.-BendBr. 12/12/96 1/1 12 ± 0 4.2 _+ 0.1 10 +- 1 26 +- 1 120 ± 0 25 -+ I 39 ± 0 184 +- 1
Sac. R.-BendBr. 01/03/97 1/1 12 ± 1 3.9 ± 0.1 12 a: 0 28 ± 1 72 + 2 18 -+ 2 63 ± 1 153 ± 5
Sac. R.-BendBr. 05/30/97 1/1 8.5 +- 0.1 5.9 -.+ 0.2 na na 64 ± 1 18 +- 4 na na
Sac. R.-Colusa 12/16/96 1/1 12 ± 1 3.4 ± 0.1 7.7 ± 1.0 23 --- 2 65 +-. 3 18 ± 2 33 -+ 0 116 _+ 5
Sac. R.-Colusa 01/04/97 1/2 12 _ 0 2.9 _+ 0.1 10 +- 0 25 +- 0 36 + 3 9.7 + 0.8 51 ± 0 97 -+ 4
Sac. R.-Colusa 01/04/97 2/2 13_+ 0 4.0 ± 0.0 11 ± 1 28 ± 1 37 ± 2 18 ± 3 55 ± 1 110 + 6
Sac. R.-Colusa 06/03/97 Ill 8.7 -+ 0.3 3.4 +_ 0.2 12 _ 0 24 ± 1 70 + 1 12 ± 4 49 +- 1 131 +- 6
Sac. R.-Verona 06/04/97 1/1 7.4 +- 0.6 3.4 ± 0.1 8.8 ± 0.7 20 + I 46 ± 2 11 +_ 2 34 ± 0 91 _+ 4
Sac. R-Freeport 12/17/96 1/1 11 ± 0 4.5 ± 0.0 11 ± 1 27 ± 1 57 +- 4 17 -+ 2 49 ± 0 123 ± 6
Sac. R-Freeport 01/06/97 1/1 11 _+ 0 3.0 + 0.1 13 ± 1 27 +- 1 29 ± 2 16 ± 3 65 ± 1 110 ± 6
Sac. R-Freeport 06/05/97 1/1 7.6 ± 0.7 3.4 _+ 0.0 8.8 ± 1.0 20 ± 2 59 ± 2 14 ± 4 34 ± 1 107 +-. 7

~ Sac. R-Freeport, dup. 06/05/971/1 8.5 +- 0.2 2.9 ± 0.0 I0 ± 1 21 ± I 66 _+ 10 17 ± 6 44 ± 1 127 -+ 17
Spring Cr,-Road 01/02/97 I/1 1.2 +- 0.1 0.8 ± 0.1 5.3 ± 0.8 7.3 ± 1.0 38 + 4 37 +- 10 160 _+ 0 235 :t 14I

I SpringCr.-Weir 05/28/97 I/1 1.1 + 0.0 1.6 ± 0.2 <5 a: 2 5 + 3 120 ± 0 36 ± 12 39 ± 1 195 _+ 13
¯ "~ Spring Creek Arm 05/28/97 1/1 21 ± 0 11.0 ± 0.0 37 ± 0 69 + 0 120 ± 1 25 ± 6 78 ± 0 223 _+ 7
~ YoloBypass 01/07/97 1/1 11 _+ 0 4,1 ± 0.1 13 ± 0 28 + 0 42 + 2 22 ± 1 67 ± 1 131 ± 4

Colusa Basin Drain 06/06/97 1/1 7.9 ± 0.0 3,7 ± 0.0 8.4 _ 0.5 20 + 1 31 ± 5 9 -+ 1 30 ± 0 70 ± 6



Table A5-3. Concentrations of selected elements in sequentially extracted suspended colloid samples--Continued

Date Split Iron Lead
Site (mm/dd/ repli- p.g/g (dry weight) p,g/g (dry weight)

W    cste Reducible Oxidizable Residual Sum Reducible Oxidizable Residual Sum
Sac.R.-Shasta 05/29/97 ill 5,800 ± 200 7,400 ± 1,00060,000 _+ 1,000 73,200 _+ 2,2005.8 _+ 0.2 1.9 + 0.3 4.1 _+ 0.4 12 + 1
Sac.R.-Keswick 01/02/97 1/1 20,000 +_ 0 6,800 +_ 400 56,000 + 1,000 82,800 _+ 1,40018 ± 0 2.7 _+ 0.1 21 ± 1 42 _+ 1
Sac. R.-Keswick 05/28/97 1/1 6,400 _+ 300 8,200 ± 700 61,000 _+ 1,000 75,600 ± 2,0004.6 ± 0.2 1.5 _+ 0.2 3.7 ± 0.1 10 ± 1
Sac. R.-BendBr. 12/12/96 1/1 6,100 ± 100 6,800 ± 400 48,000 ± 1,000 60,900 ± 1,5008.5 +- 0.3 2.1 +_. 0.2 7.6 ± 1.5 18 +_. 2
Sac. R.-BendBr. 01/03/97 1/1 8,500 _+ 200 8,400 ± 300 60,000 -+ 1,000 76,900 ± 1,50012 _+ 2 2.5 -+ 0.2 8.0 ± 0.1 23 ± 2
Sac. R.-BendBr. 05/30/97 1/1 8,4(X) _+ 100 8,600 -+ 1,000 na na 8.5 +- 0.2 1.7 +__ 0.3 na na
Sac. R.-Colusa 12/16/96 1/1 7,100 -+ 300 7,900 + 700 41,000 ± 0 56,000 ± 1,000 11 _+ 3 1.9 ± 0.3 3.9 ± 0.3 17 ± 4
Sac. R.-Colusa 01/04/97 1/2 7,500 ± 100 5,400 ± 400 56,000 _+ 0 68,900 ± 500 9.0 _+ 0.2 1.9 ± 0.1 5.2 ± 0.2 16 ± 1
Sac.R.-Colusa 01/04/97 2/2 6,200 ± 300 9,000 ± 200 64,000 + 0 79~200 ± 500 9.1 ± 0.2 3.2 _+ 0.3 5.9 ± 0.2 18 ± 1
Sac.R.-Colusa 06/03/97 1/1 10,000 ± 0 4,900 ± 1,00349,000 _+ 0 63,900 ± 1,000 11 _+ 0 1.0 ± 0.0 2.8 + 0.5 15 ± l
Sac. R.-Verona 06/04/97 1/1 7,000 -+ 100 6,100 - 600 40,000 -+ 1,00053,100 ± 1,700 14 _+ 4 1.5 +_ 0.3 3.1 -+ 0.3 19 + 5
Sac. R-Freeport 12/17/96 1/1 9,600 -+ 0 8,300 -+ 800 56,000 -+ 1,00073,900 ± 1,800 14 ± 1 3.0 -+ 0.3 6.6 ± 0.5 24 - 2
Sac.R-Freeport 01/06/97 1/1 6,400 ± 200 7,500 ± 800 57,000 ± 0 70,900 _+ 1,000 12 ± 0 3.6 ± 0.1 12 ± 0 28 ± 0
Sac. R-Freeport 06/05/97 1/I 8,100 ± 200 6,200 ± 1,00039,000 ± 0 53,300 ± 1,200 13 + 0 2.1 ± 0.8 3.3 ± 0.2 18 ± 1
Sac. R-Freeport, dup. 06/05/971/1 10,000 + 10,0004,900 ± 1,200 47,000 +_ 0 61,900 ± 11,200 13 +- 3 1.2 ± 0.2 3.2 +- 0.2 17 ± 3
Spring Cr.-Road 01/02/97 1/1 120,000 ± 0 24,000 _+ 0 60,000 ± 0 204,000 _+ 0 13 _.+ 1 1.7 ± 0.5 27 ± 1 42 + 3
Spring Cr.-Weir 05/28/97 1/1 280,000 +- 100 29,000 ± 6,00015,000 ± 0 324,000 _+ 6,100 66 ± 0 1.5 + 0.9 4.4 ± 0.8 72 - 2
Spring Creek Arm 05/28/97 1/1 8,800 ± 200 10,000 ± 1,00072,000 a: 0 90,800 ± 1,200 4.1 _+ 0.3 1.0 + 0.2 2.6 ± 0.3 7.7 ± 0.8
YoloBypass 01/07/97 1/1 7,000 ± 0 8,500 ± 1,30065,000 + 0 80,500 ± 1,300 10 ± 0 2.5 _+ 0.3 7.7 -+ 0.2 20 -+ 1
Colusa Basin Drain 06/06/97 1/1 6,000 ± 0 6,800 ± 200 49,000 ± 0 61,800 ± 200 9.5 ± 0 0.9 ± 0.5 3.6 ± 0.2 14 ± 1



TableAS-3. Concentrations of selected elements in sequentially extracted suspended colloid samples-Continued

Date Split Lithium Magnesium
Site (mm/dd/ repli- [LtS/g (dry weight) p,g/g (dry weight)

yy    care Reducible Oxidizable Residual Sum Reducible Oxidizable Residual Sum
Sac. R.-Shasta 05/29/97 l/1 2.3 ± 0.4 7.1 ± 0.0 27 ± 2 36 ± 2 3,200 ± 100 3,700 - 100 2,000 ± 1130 8,900 ± 300
Sac. R.-Keswick 01/02/97 1/1 1.3 ± 0.3 3.4 ± 0.2 20 ± 2 25 ± 3 1,700 ± 0 2,400 ± 0 6,200 ± 50010,300 ± 500
Sac. R.-Keswick 05/28/97 I/1 2.3 ± 0.5 5.1 ± 0.3 28 ± 1 35 ± 2 3,900 ± 200 7,200 ± 600 23,000 ± 0 34,100 ± 800
Sac. R.-BendBr. 12/12/96 1/1 2.8 ± 0.6 6.5 ± 0.3 36 ± 2 45 ± 3 3,000 ± 100 5,900 ± 200 24,000 ± 0 32,900 ± 300
Sac. R.-BendBr. 01/03/97 1/1 3.1 ± 0.7 8.3 ± 0.0 42 ± 6 53 ± 7 3,100 ± 0 4,100 ± 100 14,000 ± 0 21,200 ± 100
Sac. R.-BendBr. 05/30/97 1/1 1.9 ± 0.3 6.0 ± 0.2 na na 4,100 ± I00 7,900 ± 0 na na
Sac. R.-Colusa 12/16/96 1/1 2.4 ± 0.7 6.1 ± 0.4 34 ± 6 43 ± 7 2,400 ± 100 3,800 ± 100 13,000 ± 0 19,200 ± 200
Sac. R.-Colusa 01/04/97 1/2 2.5 ± 0.0 6.1 ± 0.2 47 ± 0 56 ± 0 2,700 ± 0 2,200 ± 1130 14,000 ± 0 18,900 ± 100
Sac. R.-Colusa 01/04/97 2/2 2.4 ± 0.0 8.4 ± 0.4 54 ± 3 65 ± 3 2,500 ± 100 3,500 ± 100 20,000 ± 0 26,000 ± 200
Sac. R.-Colusa 06/03/97 I/1 1.8 ± 0.0 5.2 ± 0.0 31 ± 2 38 ± 2 3,600 ± 100 4,000 ± 800 16,000 ± 0 23,600 ± 900
Sac. R.-Verona 06/04/97 1/1 1.4 ± 0.I 6.0 ± 0.4 29 ± 1 36 ± 2 2,400 ± 0 3,200 ± 1130 10,000 ± 0 15,600 ± 1130
Sac. R-Freeport 12/17/96 1/1 2.0 ± 0.2 5.9 ± 0.3 38 ± 2 46 ± 3 2,700 ± 100 3,900 ± 0 12,000 ± 0 18,600 ± 100
Sac. R-Freeport 01/06/97 1/1 2.3 ± 0.5 4.1 ± 0.2 31 ± 2 37 ± 3 1,700 ± 0 1,900 ± 200 8,500 ± 10012,100 ± 300
Sac. R-Freeport 06/05/97 1/1 1.7 ± 0.1 6.4 ± 0.6 26 ± 1 34 ± 2 2,600 ± 0 3,000 ± 500 7,900 ± 0 13,500 ± 500

~1 Sac. R-Freeport, dup. 06/05/971/1 2.3 ± 1.3 5.0 ± 0.6 33 ± 0 40 ± 2 3,300 ± 70 2,600 ± 600 7,200 ± 0 13,100 ± 670
SpringCr.-Road 01/02/97 1/1 <0.7 ± 0.1 1.4 ± 0.6 9.5 ± 1.4 11 ± 2 340 ± 0 1,100 ± 200 11,000 ± 0 12,440 ± 200

I SpringCr.-Weir 05/28/97 1/1 <2 ± 0 4.3 ± 3.1 <8 ± 1 9 ± 8 98 ± 0 1,700 ± 300 2,700 ± 300 4,498 ± 600
¯ "~ Spdng Creek Arm 05/28/97 1/1 1.8 ± 0.0 5.6 ± 0.3 25 ± 1 32 ± 1 6,300 ± 0 15,000 ± 0 46,000 ± 1,000 67,300 ± 1,0130

~ Yolo Bypass 01/07/97 I/1 2.9 +_. 0.2 8.2 ± 0.7 51 ± 2 62 ± 3 2,700 ± 0 3,800 ± 700 17,000 +_ 0 23,500 ± 700
ColusaBasin Drain 06/06/97 1/1 2.7 ± 0.2 9.7 ± 1.2 51 ± 0 63 ± 1 3,600 ± 0 3,600 ± 300 13,0(10 ± 0 20,200 -+ 300



Table A5-3. Concentrations of selected elements in sequentially extracted suspended colloid samples--Continued

Date Split Manganese Mercury
Site (mm/dd/ repli- ~g/g (dry weight) pg/g (dry weight)

yy care Reducible Oxidizable Residual Sum Reducible Oxidizable Residual Sum
Sac. R.-Shasta 05/29/97 Ill 300 ± 0 55 ± 3 190 ± 10 545 ± 13 <0.05 ± 0.02<0.09 ± 0.04<0.05 ± 0.02 <0.2 ± 0.1
Sac. R.-Keswick 01/02/97 1/1 730 ± 0 41 ± 2 330 ± 40 1,101 ± 42 <0.05 ± 0.03<0.08 ± 0.05 0.2 ± 0.1 0.3 ± 0.2
Sac. R.-Keswick 05/28/97 1/1 370 ± 0 49 ± 2 230 ± 20 649 ± 22 <0.05 ± 0.02<0.09 ± 0.08<0.04 ± 0.06 <0.3 ± 0.1
Sac. R.-BendBr. 12/12/96 1/1 630 ± 0 33 ± 1 510 ± 60 1,173 ± 61 <0.05 ± 0.02<0.09 ± 0.17<0.05 ± 0.02 <0.3 ± 0.2
Sac. R.-BendBr. 01/03/97 1/1 590 ± 20 36 ± 2 570 ± 10 1,196 ± 32 <0.05 ± 0.01 <0.09 ± 0.03<0.04 ± 0.01 <0.2 ± 0.1
Sac. R.-Bend Br. 05/30/97 1/1 340 ± 10 32 ± 2 na na < 0.05 ± 0.02< 0.08 ± 0.02 na na
Sac. R.-Colusa 12/16/96 1/1 730 ± 30 29 ± 1 370 ± 40 1,129 ± 71 <0.05 ± 0.03<0.09 ± 0.03<0.05 ± 0.02 <0.2 ± 0.1
Sac. R.-Colusa 01/04/97 1/2 470 ± 20 29 ± 1 510 ± 10 1,009 ± 31 <0.04 ± 0.00<0.07 ± 0.05 0.07 ± 0.00 0.1 ± 0.1
Sac. R.-Colusa 01/04/97 2/2 500 ± 0 38 ± 1 580 ± 30 1,118 ± 31 <0.05 ± 0.01 <0.09 ± 0.05<0.04 ± 0.02 <0.2 ± 0.1
Sac. R.-Colusa 06/03/97 1/1 670 ÷ 10 33 ÷ 0 240 ± 30 943 ± 40 <0.05 ± 0.02 0.09 ± 0.22 0.06 ± 0.00 0.2 ± 0.2
Sac. R.-Verona 06/04/97 1/1 700 ± 0 26 ± 1 240 ± 10 966 ± 11 <0.05 ± 0.02<0.08 ± 0.03<0.04 ± 0.00 <0.2 ± 0.1
Sac. R-Freeport 12/17/96 1/1 990 ± 0 120 ± 0 350 ± 40 1,460 ± 40 <0.05 ± 0.01 <0.09 ± 0.00 0.05 ± 0.02 0.1 ± 0.1
Sac. R-Freeport 01/06/97 1/! 710 ± 0 37 ± 1 420 ± 40 1,167 ± 41 <0.05 ± 0.03<0.08 ± 0.03<0.04 ± 0.03 <0.2 ± 0.1
Sac. R-Freeport 06/05/97 1/1 860 ± 10 28 ± 1 240 ± 20 1,128 ± 31 <0.05 ± 0.01 <0.09 ± 0.06<0.04 ± 0.06 <0.2 ± 0.1
Sac. R-Freeport, dup. 06/05/971/1 920 ± 24 27 ± 3 260 ± 20 1,207 ± 47 < 0.05 ± 0.20<0.08 ± 0.06 0.1 ± 0.02 0.3 ± 0.2
Spring Cr.-Road 01/02/97 1/1 74 ± 3 25 ± 4 190 ± 10 289 ± 17 <0.1 ± 0.0 0.7 ± 0.3 0.2 ± 0.10 1.0 ± 0.5
Spring Cr.-Weir 05/28/97 t/1 68 ± 10 72 ± 15 56 ± 3 196 ± 28 <0.4 ± 0.02 <0.6 ± 0.7 <0.3 ± 0.2 < 2 ± 0.9
Spring Creek Arm 05/28/97 1/1 610 ± 50 34 ± 1 340 ± 20 984 ± 71 <0.05 ± 0.01 <0.09 ± 0.07<0.04 ± 0.03<0.2 ± 0.1
YoloBypass 01/07/97 1/1 540 ± 0 32 ± 2 520 ± 20 1,092 ± 22 <0.05 ± 0.02<0.09 ± 0.01<0.04 ± 0.03<0.2 ± 0.1
Colusa Basin Drain 06/06/97 1/1 1,000 ± 10 26 ± 1 310 ± 20 1,336 ± 31 <0.05 ± 0.02<0.09 ± 0.05 0.05 ± 0.06<0.3 ± 0.1



Table A5-3. Concentrations of selected elements in sequentially extracted suspended colloid samples--Continued

Date Split                  Nickel                                          Silica (as SiO z )
Site (mm/dd/ repli- p,g/g (dry weight) I~g/g (dry weight)

yy rate Reducible Oxidizable Residual Sum Reducible Oxidizable Residual Sum
Sa~. R.-Shasta 05/29/97 1/1 i 32 -+ 1 53 ± 1 ’140 ± 10 225 ± 12 ’12,000 _+ 0 19,1300 _+ 0 490,000 ± 10,000 521,000 ± 10,000
Sac.R.-Keswick 01/02/97 1/1 14 ± 1 14 _+ 2 64 ± 1 92 ± 4 11,000 ± 0 9,200 _.+ 1,100 460,000 + 20000480,200 ± 21,100
Sac. R.-Keswick 05/28/97 1/1 99 ± 2 160 ± 0 510 ± 30 769 ± 32 8,900 _+ 100 14,000 _+ 0 420,000 ± 10000442,900 + 10,100
Sac. R.-BendBr. 12/12/96 Ill 39 ± 0 46 _+ 2 120 -+ 0 205 ± 2 7,000 _+ 300 10,000 _+ 400 510,000 -+ 10000527,000 ± 10,700
Sac. R.-BendBr. 01/03/97 1/I 26 ± 1 32 -+ 1 100 ~: 0 158 ± 2 7,300 _+ 100 11,000 ± 0 510,000 + 10000528,300 ± 10,100
Sac. R.-BendBr. 05/30/97 1/1 97 +_. 4 200 ± 10 na na 12,000 ± 0 17,000 ± 0 na na
Sac. R.-Colusa 12/16/96 1/1 26 ± 0 30 +- 1 69 ± 6 125 ± 7 6,600 -+ 200 11,000 ± 1,000 440,000 ± 10000457,600 ± 11,200
Sac. R.-Colusa 01/04/97 1/2 20 ± 0 20 ± 0 84 ± 1 124 +_. 1 6,500 ± 0 6,900 + 600 470,000 ± 10000483,400 _+ 10,600
Sac. R.-Colusa 01/04/97 2/2 19 + 1 26 ± 1 91 ± 3 136 ± 5 5,900 +_. 300 12,000 ± 1,000 540,000 ± 0 557,900 - 1,300
Sac. R.-Colusa 06/03/97 1/1 69 -+ 6 91 ± 2 260 ± 10 420 +_. 18 9,100 ± 100 11,000 ± 0 460,000 _+ 50000480,100 ± 50,100
Sac. R.-Verona 06/04/97 1/1 26 -+ 1 52 -+ 0 130 ± 0 208 ± 1 7,300 ± 100 12,000 ± 1,000 340,000 ± I0000359,300 +- 11,1130
Sac. R-Freeport 12/17/96 1/1 25 + 1 34 _+ 0 100 _+ 10 159 ± 11 8,100 _+ 100 12,000 _+ 1,0(X) 540,000 ± 20000560,100 +- 21,100
Sac. R-Freeport 01/06/97 1/1 14 + 0 20 -+ 1 82 -+ 8 116 + 9 8,600 _+ 100 10,000 ± 1,000 500,000 + 10030518,600 ± 11,103
Sac. R-Freeport 06/05/97 1/1 25 ± 1 46 ± 0 110 ± 10 181 -+ 11 6,800 _+ 0 11,000 ± 2,000 390,000 ± 10000407,800 ± 12,000

~ Sac. R-Freeport, dup. 06/05/971/1 38 ± 0.9 44 ± 3 140 ± 10 222 ± 14 11,000 + 40010,000 + 2,000450,000 _+ 20000471,000 ± 22,400
SpringCr.-Road 01/02/97 I/1 <1 +- 0 <7 ± 2 <30 ± 10 <38 -+ 19 3,300 ± 300 6,600 _+ 1,300 310,000 ± 20000319,900 ± 21,600

[ Spring Cr.-Weir 05/28/97 1/1 < 3 +- 10 < 20 +_ 10< 100 ± 30< 130 --. 66 7,700 + 0 22,000 _ 2,000 < 500,000 ± 40000279,700 ± 252,000
¯ -~ Spring Creek Arm 05/28/97 1/1 250 ± 0 450 + 0 1,300 ± 0 2,000 _+ 0 13,000 ± 100 16,000 ± 0 400,000 + 10000429,000 ± 10,I00

~ YoloBypass 01/07/97 1/I 24 _+ 1 34 _.+ 1 120 ± 0 178 ± 2 6,100 ± 0 12,000 ± 2,000 480,000 ± 20000498,100 + 22,000
ColusaBasin Drain 06/06/97 1/1 16 + 0 38 ± 0 87 ± 1 141 +_ 1 5,500 ± 0 15,000 ± 2,000 400,000 ± 10000420,500 ± 12,000



TableA5-3. Concentrations of selected elements in sequentially extracted suspended colloid samples--Continued

Date Split Svontium Thallium
Site (mm/dd/ rap,- 1~9/g (dry weight) p,g/g (dry weight)

yy cat~ Reducible    Oxidizable     Residual       Sum    Reducible     Oxidizable       Residual       Sum

Sac. R.-Shasta 05/29/97 1/l 40 + 1 3.4 ± 0.l 9 ± 0 53 + 1 0.04 ± 0.01<0.04 ± 0.00 0.3 ± 0.0 0.4 ± 0.0-
Sac. R.-Keswick 01/02/97 1/1 24 ± 1 1.3 ± 0.2 14 ± 1 39 ± 2 0.05 ± 0.01 <0.03 ± 0.01 0.6 ± 0.0 0.7 ± 0.0
Sac. R.-Keswick 05/28/97 1/1 30 ± 1 2.0 ± 0 29 ± 1 61 ± 2 0.03 ± 0.01 <0.03 ± 0.01 0.2 ± 0.0 0.2 ± 0.0
Sac. R.-BendBr. 12/12/96 1/1 24 ± 1 2.0 ± 0.I 48 ± 4 74 ± 5 0.03 ± 0.02<0.03 ± 0.00 0.4 ± 0.0 0.4 ± 0.0
Sac. R.-BendBr. 01/03/97 1/1 39 ± 1 2.9 ± 0.2 50 ± 2 92 ± 3 0.04 ± 0.01 <0.04 ± 0.01 0.5 ± 0.0 0.6 ± 0.0
Sac. R.-BendBr. 05/30/97 1/1 30 ± 0 2.5 ± 0.2 na na 0.03 ± 0.01 <0.03 ± 0.01 na na
Sac.R.-Colusa 12/16/96 1/1 34 ± 1 2.7 ± 0 47 - 1 84 ± 2 0.03 ± 0.01 <0.04 ± 0.01 0.3 ± 0.0 0.4 ± 0.0
Sac. R.-Colusa 01/04/97 1/2 46 ± 0 2.8 ± 0.1 49 ± 2 98 ± 2 0.03 ± 0.01 <0.03 ± 0.01 0.5 + 0.0 0.5 ± 0.0
Sac. R.-Colusa 01/04/97 2/2 50 ± 1 4.0 ± 0.2 69 ± 1 123 ± 2 0.09 ÷ 0.01 < 0.03 ± 0.01 0.5 ± 0.0 0.6 + 0.0
Sac.R.-Colusa 06/03/97 1/1 35 ± 3 2.4 ± 0 46 ± 2 83 ± 5 <0.02 ± 0.01 <0.03 ± 0.00 0.2 ± 0.1 0.2 ± 0.1
Sac. R.-Verona 06/04/97 1/1 33 ± 1 2.3 ± 0.3 37 ± 0 72 ± 1 <0.02 ± 0.01 <0.03 ± 0.01 0.3 ± 0.0 0.3 ± 0.0
Sac. R-Freeport 12/17/96 1/1 40 ± 0 3.9 ± 0.3 53 ± 3 97 ± 3 0.03 ± 0.01 <0.04 ± 0.(30 0.4 ± 0.0 0.5 ± 0.0
Sac. R-Freeport 01/06/97 1/1 35 ± 1 5.9 ± 0.5 94 ± 2 135 ± 4 0.05 ± 0.01 <0.03 ± 0.130 0.5 ± 0.0 0.6 ± 0.0
Sac. R-Freeport 06/05/97 1/1 34 ± 0 2.3 ± 0.1 33 ± 1 69 ± t <0.02 ± 0 <0.03 ± 0.00 0.3 ± 0.0 0.3 ± 0.0
Sac. R-Freeport, dup. 06/05/971/1 42 ± 1 2.3 ± 0.2 38 ± 1 82 ± 2 <0.02 ± 0.1 <0.03 ± 0.01 0.3 ± 0.0 0.4 ± 0.1
SpringCr.-Road 01/02/97 1/1 <1 ± 0 <0.4 ± 0.4 14 ± 1 15 ± 2 <0.05 ± 0.01 <0.08 ± 0.02 0.4 ± 0.0 0.5 ± 0.1
SpringCr.-Weir 05/28/97 1/1 <4 ± 0 <1 ± 0 <5 ± 0 <10 ± 5 <0.2 ± 0 <0.3 ± 0.0 <0.2 -_. 0.1 <0.7 ± 0.4
Spring Creek Arm 05/28/97 1/1 18 ± 0 1.5 ± 0.1 26 ± 1 46 ± 1 0.03 ± 0.01 <0.03 ± 0.00 0.2 ± 0.0 0.2 ± 0.0
YoloBypass 01/07/97 l/l 49 ± 1 3.3 ± 0.2 50 ± 1 102 ± 2 0.03 ± 0.01 <0.03 ± 0.00 0.6 ± 0.0 0.6 ± 0.0
Colusa Basin Drain 06/06/97 1/1 71 ± 2 3.0 ± 0.2 36 ± 0 110 ± 2 <0.02 ± 0.01 < 0.03 ± 0.00 0.3 ± 0.0 0.3 ± 0.0



Table A5-3. Concentrations of selected elements in sequentially extracted suspended colloid samples--Continued

Data Split ] Thorium Tztanium
Site (ram/rid/ repli-’1 t~g/g (dry weight) p.g/g (dry weight)

yy    cate i Reducible Oxidizable Residual Sum Reducible Oxidizable Residual Sum
Sac. R.-Shasta 05/29/97 1/1~ <0.0l + 0.00 1.8 ± 0.0 0.5 ± 0.0 2.3 ± 0.0 ’ 21 ± 2 120 ± 0 4,300 ± 1(30 4,441 ± ~02"
Sac. R.-Keswick 01/02/97 1/1 < 0.01 ± 0.130 0.9 ± 0.0 0.7 ± 0.0 1.6 ± 0.0 7 ± 0 40 ± 4 3,300 ± 0 3,347 ± 4
Sac.R.-Keswick 05/28/97 1/1 <0.01 ± 0.00 1.6 ± 0.0 2.3 ± 0.1 3.9 ± 0.1 20 ± 1 82 ± 1 3,400 ± 100 3,502 ± 102
Sac. R.-BendBr. 12/12/96 1/1 <0.01 ± 0.!30 1.4 ± 0.0 3.7 ± 0.3 5.1 ± 0.3 11 ± 1 52 ± 3 3,500 ± 100 3,563 ± 104
Sac. R.-BendBr. 01/03/97 1/1 0.03 ± 0.00 2.5 ± 0.1 2.9 ± 0.2 5.4 ± 0.3 18 ± 2 58 ± 3 4,500 ± 100 4,576 ± 105
Sac. R.-BendBr. 05/30/97 1/1 <0.01 ± 0.130 1.6 ± 0.0 na na 23 ± 0 83 ± 0 na na
Sac. R.-Colusa 12/16/96 1/1 <0.01 ± 0.00 t.4 +- 0.1 2.0 ± 0.1 3.4 ± 0.2 13 ± 1 61 ± 3 3,600 ± 0 3,674 ± 4
Sac. R.-Colusa 01/04/97 1/2 < 0.01 ± 0.00 2.0 ± 0.1 3.7 ± 0.0 5.7 ± 0.1 18 ± 2 42 ± 3 4,900 ± 0 4,960 + 5
Sac. R.-Colusa 01/04/97 2/2 0.01 ± 0.00 2.4 ± 0.0 3.9 ± 0.2 6.3 ± 0.2 17 ± 2 74 ± 4 5,500 ± 0 5,591 ± 6
Sac.R.-Colusa 06/03/97 1/1 <0.01 ± 0.t30 0.9 ± 0.1 3.6 ± 0.1 4.5 ± 0.2 17 ± 0 54 ± 0 3,700 ± 0 3,771 ± 0
Sac. R.-Verona 06/04/97 1/1 <0.01 ± 0.00 1.4 ± 0.1 2.8 ± 0.1 4.2 ± 0.2 13 ± 1 48 ± 3 3,300 ± 0 3,361 ± 4
Sac. R-Freeport 12/17/96 1/1 <0.01 ± 0.00 2.2 ± 0.1 2.7 ± 0.0 4.9 ± 0.1 13 + 1 50 ± 5 4,900 ± 0 4,963 ± 6
Sac. R-Freeport 01/06/97 1/1 0.07 ± 0.01 7.7 ± 0.1 5.8 ± 0.1 14 ± 0 49 ± 1 150 ± 10 4,700 ± 0 4,899 ± 11
Sac. R-Freeport 06/05/97 1/1 <0.01 ± 0.00 1.4 ± 0.1 2.1 ± 0.3 3.5 ± 0.4 16 ± 1 51 ± 7 3,400 ± 0 3,467 ± 8

~1 Sac. R-Freeport, chap. 06/05/971/1 <0.01 ± 0.05 1.5 ± 0.0 1.7 ± 0.1 3.2 ± 0.1 20 ± 9 43 ± 7 3,900 ± 0 3,963 ± 16
Spring Cr.-Road 01/02/97 1/1 0.05 ± 0.02 0.5 ± 0.1 0.9 ± 0.1 1.5 ± 0.2 47 ± 2 66 ± 5 1,800 ± 0 1,913 ± 7

I SpringCr.-Weir 05/28/97 1/1 <0.1 ± 0.0 0.6 ± 0.2 0.4 ± 0.1 1.1 ± 0.4 <7 ± 1 220 ± 10 380 ± 50 604 ± 64
¯ -~ Spring Creek Arm 05/28/97 1/1 <0.01 ± 0.00 1.7 ± 0.0 2.0 ± 0.1 3.7 ± 0.1 16 ± 1 68 ± 2 2,200 ± 100 2,284 ± 103

~ YoloBypass 01/07/97 1/1 0.01 ± 0.01 2.5 ± 0.0 5.0 ± 0.I 7.5 ± 0.1 19 ± 1 75 ± 14 5,400 ± 0 5,494 ± 15
ColusaBasinDmin 06/06/97 1/1 <0.01 ± 0.00 1.9 ± 0.0 3.8 ± 0.0 5.7 ± 0.0 9 ± 1 34 ± 1 4,000 ± 0 4,043 ± 2



Table A5-3. Concentrations of selected elements in sequentially extracted suspended colloid samples--Continued

Date Split Uranium Vanadium
Site (mm/dd/ repli- p.g/g (dry weight) I~g/g (dry weight)

yy    rate Reducible Oxidizable Residual Sum Reducible Oxidizable Residual Sum

Sac. R.-Shasta 05/29/97 1/1 0.7 ± 0.0 0.4 ± 0.0 1.0 ± 0.1 2.1 ± 0.l 31 ± 1 12 + 1 130 ± 0 173 ± 2

Sac. R.-Keswick 01/02/97 1/1 0.6 ± 0.1 0.4 ± 0.0 1.6 ± 0.1 2.6 ± 0.2 67 ± 3 10 ± 0 260 ± 0 337 ± 3
Sac. R.-Keswick 05/28/97 1/1 0.7 ± 0.0 0.4 ± 0.0 0.9 ± 0.1 2.0 ± 0.1 30 ± 2 10 -+ 0 130 ± 0 170 ± 2
Sac. R.-BendBr. 12/12/96 1/1 0.3 ± 0.0 0.2 ± 0.0 1.6 ± 0.0 2.1 ± 0.0 19 ± 2 6.3 ± 0.2 150 ± 0 175 ± 2
Sac. R.-BendBr. 01/03/97 1/1 0.5 ± 0.0 0.3 ± 0.0 2.4 ± 0.! 3.2 ± 0.1 26 ± 2 8.0 ± 0.3 210 ± 0 244 ± 2
Sac. R.-Bend Br. 05/30/97 1/1 0.5 ± 0.0 0.3 ± 0.0 na na ±33 2 11 0
Sac. R.-Colusa 12/16/96 1/1 0.3 ± 0.0 0.2 ± 0.0 1.4 ± 0.0 1.9 ± 0.0 24 ± 2 8.2 ± 0.3 140 ± 0 172 ± 2
Sac. R.-Colusa 01/04/97 1/2 0.4 ± 0.0 0.2 ± 0.0 2.1 ± 0.1 2.7 ± 0.1 22 ± 1 4.9 ± 0.1 210 ± 0 237 ± 1

Sac. R.-Colusa 01/04/97 2/2 0.4 ± 0.0 0.3 ± 0.0 2.2 ± 0.0 2.9 ± 0.0 18 ± 2 8.4 ± 0.4 230 ± 0 256 ± 2
Sac. R.-Colusa 06/03/97 1/1 0.3 ± 0.0 0.4 ± 0.0 1.1 ± 0.0 1.8 ± 0.0 38 ± 2 5.2 ± 0.1 130 ± 0 173 ± 2
Sac. R.-Verona 06/04/97 1/1 0.4 ± 0.0 0.4 ± 0.0 1.1 ± 0.0 1.9 ± 0.0 26 ± 2 6.5 ± 0.6 110 ± 0 143 ± 3
Sac. R-Freeport 12/17/96 1/1 0.6 ± 0.0 0.4 ± 0.0 1.8 ± 0.1 2.8 ± 0.1 33 ± 3 7.8 ± 0 180 ± 0 221 ± 3
Sac. R-Freeport 01/06/97 1/1 1.5 ± 0.0 1.3 ± 0.1 2.8 ± 0.1 5.6 ± 0.2 21 ± 2 11 ± 0 150 ± 0 182 ± 2
Sac. R-Freeport 06/05/97 1/1 0.5 ± 0.0 0.4 ± 0.0 F.0 ± 0.0 1.9 ± 0.0 26 ± 1 7.1 ± 0.2 110 ± 0 143 ± 1
Sac. R-Freeport, dup. 06/05/971/1 0.6 ± 0.3 0.5 ± 0.0 1.3 ± 0.1 2.4 ± 0.4 36 ± 4 5.7 ± 0.6 130 ± 0 172 ± 5
Spring Cr.-Road 01/02/97 1/1 0.1 ± 0.0 0.1 ± 0.0 0.4 ± 0.1 0.6 ± 0.1 42 ± 1 9.4 ± 1.3 87 ± 2 138 ± 4
SpringCr.-Weir 05/28/97 1/1 0.3 + 0.0 0.2 ± 0.1 <0.5 ± 0.1 0.8 ± 0.4 49 ± 1 <8 ± 1 <20 ± 6 63 ± 15
Spring Creek Arm 05/28/97 1/1 0.7 ± 0.0 0.3 ± 0.I 0.7 ± 0.0 1.7 ± 0.I 26 ± 2 11 ± 0 130 ± 0 167 ± 2
Yolo Bypass 01/07/97 1/1 0.6 ± 0.0 0.3 ± 0.0 2.3 ÷ 0.0 3.2 + 0.0 28 ± 2 9.2 ÷ 0.1 240 ± 0 277 ± 2
Colusa Basin Drain 06/06/97 1/1 0.1 ± 0.0 0.1 ± 0.0 1.4 ± 0.0 1.6 ± 0.0 17 ± 2 4.4 ± 0.1 150 ± 0 171 ± 2



Table A5-3. Concentrations of selected elements In sequentially extracted suspended colloid samples--Continued

O~t~ Split Zinc
Site (mm/dd/ repli- ~g/g (dry weigM)

W rate Reducible Oxidizable Residual Sum
Sac, R.-Shasta 05/29/97 1/1 160 ± 0 26 ± 3 100 ± l0 286 ± 13
Sac. R.-Keswick 01/02/97 1/1 750 ± 20 100 ± 10 230 ± 40 1,080 ± 70
Sac. R.-Keswick 05/28/97 1/1 220 ± 0 28 ± 2 98 ± 6 346 ± 8
Sac. R.-BendBr. 12/12/96 1/1 220 ± 0 33 ± 4 86 ± 10 339 ± 14
Sac. R.-BendBr. 01/03/97 1/1 99 ± 3 28 ± 2 110 ± 0 237 ± 5
Sac. R.-BendBr. 05/30/97 1/I 210 ± 0 40 ± 10 na na
Sac. R.-Colusa 12/16/96 1/1 100 ± 5 25 ± 2 73 ± 6 198 ± 13
Sac. Ro-Colusa 01/04/97 1/2 36 ± 1 18 ± 3 96 ± 2 150 ± 6
Sac.R.-Colusa 01/04/97 2/2 36 ± 1 19 ± 2 110 ± 0 165 ± 3
Sac. R.-Colusa 06/03/97 1/1 140 ± 10 19 ± 3 79 ± 30 238 ± 43
Sac. R.-Verona 06/04/97 1/1 70 ± 3 26 ± 4 63 ± 5 159 ± 12
Sac. R-Freeport 12/17/96 1/1 76 ± 2 24 ± 3 84 ± 6 184 ± 11
Sac. R-Freeport 01106/97 1/1 22 ± 1 15 ± 2 86 ± 13 123 ± 16
Sac. R-Freeport 06/05/97 1/1 77 ± 5 29 ± 5 110 ± 3 216 ± 13

~1
Sac. R-Freeport, dup. 06/05/971/1 86 ± 5 20 ± 3 76 ± 5 182 ± 13
Spring Cr.-Road 01/02/97 1/! < 9 ± 0 24 ± 10 65 ± 5 94 ± 20

I Spring Cr.-Weir 05/28/97 1/1 < 30 ± 0 < 60 ± 9 21 ± 4 66 ± 49
¯ -~ Spring Creek Arm 05/28/97 Ill 200 ± 2 32 ± 1 76 ± 2 308 ± 5

~
Yolo Bypass 01/07/97 1/1 40 ± 2 21 ± 0 120 ± 10 181 ± 12
Colusa Basin Drain 06/06/97 1/1 26 ± 3 24 ± 4 88 ± 2 138 ± 9



Appendix 6. Particulate Size Distribution in Colloid and Sediment Samples

Table A6-1. Particulate size distribution of Sacramento River colloid samples as determined by
photon correlation spectrometry.

Table A6-2. Particulate size distribution of streambed sediment samples.
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TableA6-1. Particulate size distribution of Sacramento River colloid samples as determined by photon correlation spectrometry

samples analyzed at 90° goniometer setting. Br., Bridge; Cr., Creek; d, diameter; nm, namometer; RMS, root mean squared; R., River; Sac., Sacramento. % <, percent less than]
Sac. R.-Skasta Sac. R.-Keswick Sac. R.--Bend Br. Sac. R.-Coluea Sac, R.-Verona Spdn~ Cr. arm

July 1996 July 1996 Jnly 1996 July 1996 July 1996 July 1996
Mean (nm): 323. Mean (nm}: 2ZZ. Mean (nrn|: 462. Mean (rim): 326. Mean (rim): 671. Mean (nm):. 466.
Variance: 2.326 Variance: 3.03 Variance: 6.115 Variance: 4.696 Variance: 5.893 Variance: 1,67
Skew:. 4.106 Skew:. 4.178 Skew:. 5.67 Skew:. 5238 Skew:. 4.439 Skew:. 6,817
RMS: 0.005 RMS: 0.03697 RMS: 0.03566 RMS: 0.03609 RMS: 0.00713 RMS: 0,03553

d(nm) % < d d(nm) % < d d(nm) % < d d(nm) % < d d(nm) % < d d(nm} % < d
118 14 35 0 102 14 67 2 128 15 183 12
144 28 42 5 134 29 89 18 169 31 240 26
174 48 51 12 177 49 117 39 223 48 317 53
212 65 62 22 233 66 154 57 294 64 417 72
257 80 76 32 307 81 202 73 387 79 550 87
312 94 92 43 404 95 267 89 509 94 724 98
379 94 111 57 .532 95 351 91 671 94 954 98
460 94 135 67 701 95 463 93 884 94 1,256 98
558 94 164 76 923 95 610 95 1,165 94 1,655 98
677 94 199 82 1,216 95 803 96 1,535 94 2,180 98
822 94 242 87 1,602 95 1,058 96 2,021 94 2,872 98
998 94 294 91 2,111 95 1,394 96 2,662 94 3,783 98

1,212’ 94 356 91 2,781 96 1,836 96 3,507 95 4,983 100
1,471 95 433 92 3,663 97 2,418 97 4,619 96
1,786 97 525 92 4,825 98 3,186 99 6,085 98
2,168 98 638 93 6,356 99 4,196 99 8,016 99
2,632 99 774 94 8,373 100 5,528 100 10,559 100
3,195 100 940 94 7,282 100 13,909 100

1,141 96
1,385 97
1,682 98
2,042 99
1,479 100
3,009 100



Table A6-1. Paniculate size distribution of Sacramento River colloid samples as determined by photon correlation spectrometry--Continued

Sac. R.-Shasta Sac. R.-Keswick Sac. K-Bend B~ See. R.-Coluea Sac. R.-Vemea Sac. R.-Freepo~
SepL 19~16 SapL 1996 Sept. 1996 Sept. 1996 Sept. 1996 SapL 1966

Mean (am): 186. Mean (nm): ~9. Mean (nm~ 427. Mean (nm): 31~ Mean (am): 232. Mean (am): 407.
Valance: 1.321 Valance: 1.432 Valance: 1.4,91 Valance: 0.913 Variance: 0.327 Valance: 0.923
Skew: 3208 Skew: 4.134 Skew 3366 Skew: 2.504 Skew. 2238 Skew 1~
RMS: 0~0659 RMS: 0.00516 RMS: 0.00372 RMS: 0.00329 RMS: 0.0062 RMS: 433

~nm) % < d Ham) % < d d(nm) % < d ~nm) % < d ~nm) % < d d(nm) % < d
68 10 92 14 144 0 138 13 147 12 lOl l
78 20 110 30 173 2 159 26 160 29 116 4
89 31 130 44 207 24 183 40 174 49 132 9
101 42 155 58 248 46 211 54 190 66 150 17
116 54 185 73 297 67 243 70 206 78 171 26
132 66 220 88 356 89 280 86 224 85 195 37
150 74 262 91 427 90 323 88 249 85 222 50
171 80 312 93 511 91 372 89 276 85 253 60
195 84 372 94 612 92 428 89 305 85 289 68
222 87 443 94 733 92 494 89 337 85 329 74
253 90 527 94 878 92 569 89 373 86 375 78
289 90 627 94 1,052 92 655 89 413 87 428 79
329 90 747 95 1,260 93 843 90 456 91 488 79
375 91 889 96 1,510 94 948 93 505 94 556 79
428 91 1,059 97 1,808 96 1,067 95 558 96 633 80
488 92 1,261 98 2,166 98 1,201 98 617 98 722 82
556 93 1,501 99 2,595 99 1,351 99 683 99 823 85
634 94 1,788 100 3,108 100 1,520 100 755 ’ 100 938 88
722 96 1,069 92
823 97 1,219 95
939 98 1,389 97

1,070 99 1,584 99
1,219 100 1,805 100
1,390 100 2,058 1(30



TableA6-1. Particulate size distribution of Sacramento River colloid samples as determined by photon correlation spectrometry--Continued

Spring Cr. arm Sac. R.-Shasta Sac. R.-I(eswick Sac. R.-Bend Br. Sac. R.-Colusa Sac. R.-Verona

Sept. 1996 Nov. 1996 Nov. 1996 Nov. 1996 Nov. 1996 Nov. 1996

Mean (nm): 3~- Mean (nm): 741. Mean (nm): 575. Mean (nm): 35"/, i Mean (nm): 936. Mean (nm): 366.
Variance: 2.376 Variance: 2.319 Variance: 3.63 Variance: 2.341 Variance: 0.963 Variance: 0.Z89
Skev~. 3.786 Skew: 4202 Ske~ 5.72 Ske~ 4.083 Skew: 0.719 Skew: 0.17
RMS: 0.0104 RMS: 0.0055 RMS: 0.0108 RMS: 0.00418 RMS: 0.00419 RMS: 0.0108

d(nm) % < d d(nrn) % < d d(nm) % < d d(nm) % < d d(nm) % < d d(nm) % < d

125 14 276 13 179 13 128 14 66 2 122 6
152 29 335 28 236 28 156 29 76 4 135 13

184 47 407 49 311 50 189 48 87 7 151 23

224 64 494 66 409 69 230 64 1 O0 11 168 31
272 79 599 81 539 84 279 79 116 15 186 38

330 93 728 94 710 97 339 93 133 20 207 44

400 93 883 94 935 97 411 93 153 26 231 44

486 93 1,073 94 1,232 97 499 93 176 31 257 44
590 93 !,302 94 1,623 97 606 93 203 36 286 44

716 93 1,581 94 2,138 97 736 93 234 41 318 44

869 93 1,919 94 2,816 97 893 93 269 46 354 45 .....

1,055 93 2,330 94 3,710 97 1,084 93 310 49 394 46

1,281 94 2,828 95 4,887 98 1,317 94 357 52 438 62

1,555 95 3,433 96 6,437 99 1,598 95 411 55 488 75

1,888 97 4,168 97 8,479 100 1,940 97 473 57 543 84

2,292 98 5,060 98 2,356 98 544 58 604 91

2,783 99 6,143 99 2,860 99 626 59 672 96

3,378 100 7,458 100 3,472 100 779 59 748 100
905 59

1,051 59
1,221 63
1,418 69
1,647 75
1,913 84
2,221 91
2,580 96
2,996 100



Table A6-1. Particulate size distribution of Sacramento River colloid samples as determined by photon correlation spectrometry--Continued

Sac. R-Freeport Sac. R.-Shasta Sac. R.--Keswick Sac. R.-Gend Br. Sac. R.-Colusa Sac. R.-Verona
Nov. 1996 Dec. 1996 Dec. 1996 Dec. 1996 Dec. 1996 Dec. 1996

Mean (nm): 1322. Mean (nm): 723. Mean (nm): 1027. Mean (nm): 966. Mean (nm): 743. Mean (nm): 653.
Variance: 1,922 Variance: 1.851 Variance: 2361 Variance: 0.707 Variance: 2379 Variance: 1.843
Skew: 2311 Skew: 3.954 Skew: 3,884 Skew:. 1.182 Skew: 3.715 Skew:, 3.953
RMS: 0.l]0021 RMS: 0.00807 RMS: 0.0083 RMS: 0.00737 RMS: 0.00754 RMS: 0.00757

d(nm) % < d d(nm) % < d d(nm) % < d d(nm) % < d d(nm) % < d d(nm) % < d
206 4 291 13 361 14 240 15 252 15 262 15
245 10 349 27 438 29 291 30 306 30 313 31
292 17 418 48 532 47 353 47 372 47 375 47
347 26 501 66 646 64 429 63 451 62 450 63
414 36 600 80 784 79 521 78 548 77 539 78
492 49 719 93 952 93 632 93 665 92 645 94
586 59 861 93 1,156 93 767 93 808 92 773 94
698 67 1,032 93 1,403 93 931 93 981 92 926 94
831 73 1,236 93 1,704 93 1,131 93 1,190 92 1,109 94
990 78 1,480 93 2,068 93 1,373 93 1,445 92 1,329 94

1,178 81 1,773 93 2,511 93 1,667 93 1,754 92 1,591 94
1,403 81 2,124 93 3,048 93 2,023 93 2,130 92 1,906 94
1,671 81 2,544 94 3,701 94 2,456 94 2,586 93 2,284 95
1,989 82 3,048 95 4,493 95 2,982 95 3,139 95 2,735 95
2,369 83 3,651 97 5,454 96 3,620 97 3,811 96 3,277 97
2,820 85 4,373 98 6,621 98 4,395 98 4,626 98 3,925 98
3,358 87 5,238 99 8,039 99 5,335 99 5,616 99 4,702 99
3,998 91 6,275 100 9,759 1130 6,477 100 6,818 100 5,632 1!30
4,761 94
5,669 96
6,750 98
8,037 99
9,569 1130



Table A6-1. Particulate size distribution of Sacramento River colloid samples as determined by photon correlation spectrometry--Continued

Sac. R.-Freeport Spring Cr.-Weir Spring Or. arm Sac. R.-Keswick Sac. R.-Bend Br. Sac. R.-Colusa

Dec. 1996 Dec. 1’996" ..... Dec. 1996 Jan. 1997 Jan, 1997 Jan. 1997

Mean (zsrn): 437. Mean (nrn): 965.’ Mean (nm): 605. Mean (nm): 781, Mean (nmi: 590. Mea~ (nm): 1190.
Variance: 0.38 Variance: 2.341 variance: 2.359 Variance: 3.475 Variance: 0.543 Variance: 0.744
Skew: 0.585 Skew: 3.974 Skew:. 3.42 Skew: 5.085 Skew:. 1.146 Skew: 2.901
RMS: 0.00218 RMS: 0.00412 RMS: 0.0157 RMS: 0.00393 RMS: 0.0019 RMS: 0,0022

d(nm) % < d d(nm) % < d d(nm) % < d d(nm) % < d d(nm) % < d d(nm) % < d
160 7 344 15 197 12 i42’ l 187 4 569 lO
177 18 418 30 240 25 187 4 208 9 651 22
196 30 507 47 29i 48 246 25 231 16 744
217 ’ 40 615 63 ’353 66 324 45 256 25 1851 ’ 5t
240 48 747 78 429 I 79 426 62 284 34 973 68
266 52 907 93 521 9 i 562 79 3 | 6 ’ 45 1,113 88
300 52 .... 1,101 93 632 91 740 84 351 53 1,273 90
339 52 1,337 93 767 91 975 88 389 58 1,456 ’ 90
392 53 1,623 " 93 931 91 ’1,284 92 432 62 1,665 90
437 55’ 1,970 93 1,131 9i "’ 1,691 94 480 64 1,905 90
488 ’59 2,392 93 1’,373 91 2,228 96 533 65 2,178 90
544 65 2,904 93 1,666 91 2,935 96 592 65 2,491 90
607 72 3,525 ’ 94 2,023 92 "’3,866 96 657 66 2,849 92
678 80 4,279 95 2,456 94 5,093 97 730 69 3,259 93
756 88 5,195 97 2,982 96 6,709 98 811 72 3,727 95
844 ...... 94 6,307 98 3,620 97 8,838 99 900 77 4~262 " 97
941 98 9,657 ’ 99 4,394 99 11,642 1 O0 999 81 "4~875 98

1,051 100 9,295 100 5,335 100 1,110 ’ ’ ’ 86 5,575 100
’ ’ ’ 1,232 91

1,368 95
1,519 97
1,687 99
1,873 100

" 2,080 1(30



Table A6-1. Particulate size distribution of Sacramento River colloid samples as determined by photon correlation spectrometry--Continued

Sac. R.-Freeport Spring Cr.-Road Yolo Bypass Sac, R.-Veroea Sac. R-Shasta Sac. R.-Keswick

Jan. 1907 Jan. 1997 Jan. 1997 June 1997 May 1997 May 1997

Mean (nm): 509. Mean (nm): 749. Mean (nm): 573. Mean (nm): 388. Mean (nm): 281. Mean (nm): 389.
Variance: 1.188 Variance: 0.567 Variance: 0.634 Variance: 1.834 Variance: 1.544 Variance: 0.452
Skew: 2.537 Skew: 1.065 Skew:. 4.874 Skew:. 3,992 Skew:. 45/3 Skew:. 3.318
RMS: 0.01 RMS: 0.(NX)61 RMS: 0.(X)342 RMS: 0.0113 RMS: 0.0028 RMS: 0.00288

d{nm) % < d d(nm) % < d d(nm) % < d d(nm) % < d d(nm) % < d d(nm) % < d
152 5 175 l 129 2 156 15 114 1 222 l 1
174 12 196 2 170 17 187 30 136 18 250 23
200 21 220 5 224 39 224 47 163 39 281 37
230 31 248 10 296 57 269 63 195 58 317 53
264 42 278 16 389 74 322 79 234 77 357 71
302 55 312 25 513 89 386 93 280 94 402 92
347 65 351 35 676 91 462 93 336 94 452 93
398 73 394 44 890 93 554 93 402 94 510 93
457 79 443 53 1,172 95 663 93 482 94 574 93
525 83 498 60 1,544 96 765 93 577 94 647 93
602 85 559 64 2,034 96 952 93 692 94 728 93
691 86 628 65 2,680 96 1,140 93 828 94 820 93
793 86 705 65 3,530 97 1,366 94 992 95 924 94
91 l 86 792 66 4,650 98 1,636 95 1,189 96 1,041 95

1,045 87 890 68 6,126 99 1,960 97 1,424 97 1,172 96
1,200 89 1,000 70 8,069 100 2,347 98 1,706 98 1,320 98
1,377 91 1,123 74 2,812 99 2,043 99 1,487 99
1,580 93 1,262 81 3,368 100 2,448 100 1,675 1 O0
1,814 96 1,418 87
2,082 97 1,593 92
2,339 99 1,789 95
2,742 99 2,010 98
3,147 100 2,258 100

2,537 i 100



A6-1. Particulate size distribution of Sacramento River colloid samples as determined by photon correlation spectrometry--Continued

Sac. R.-Bend Br. Sac. R.-Colusa Sac. R.-Freeport Spring Cr.-Weir Spring Cr. arm Colusa Basin Drain

May 1997 May ’~997 May 1997 May 1997 May 1997 May 1997

Mean (am): 600. Mean (am): 290. Mean (nm): 668.(am): 262. Mean (am): 271. Mean (am): 432. Variance: 3.191 Variance: 1.552 Variance: 0.723Variance: 0.717 Variance: 1.881 Variance: 0213 Skew:. 3.505 Skew:. 3.355 Skew:. 2.833Skew:. 1,491 Skew: 3.746 Skew:. -0.916 RMS:0.00365 RMS: 0.00275 RMS: 0.00332 0.0029 RMS: 0.lX)74 RMS: 0.00196

d(nm) % < d d(nm) % < d d~nm) % < d d(nm) % < d d(nm) % ~ d d(nm) % < d
62 0 105 14 137 4 105 7 95 1 327 l l
71 3’ 126 30 150 10 128 16 114 2’ 372 23
81 7 151 47 166 17 155 27 136 24 ’424 37
9’2 14 181 63 183 22 188 38 163 46 484 52’

105 23 217 78 201 27 228 50 195 68 551 70
120 35 260 93 222 29 277 63 234 89 .628 89
136 46 311 93 249 29 337 72 280 91 716 90
156 55 372 93 282 30 409 79 336 91 817 90
177 62 446 93 314 32 496 84 .... 402 91’ 931 90
202 67 534 93 349 35 602 87 482 91 1,061’ 90
230 70 640 93 388 41 731 89 577 91 1,209 90
263 70"’ 767 93 431 50 887 89 692 91 1,378 "90 "
299 72 918’ 94 479 60 1,077 89 828 92 1,571 91
341 74 ’1,100 95 533 71 " 1,308 89 992 94’ 1,791 93
389 77 1,318 96 592 82 1,588 90 1,189 96 2,041" 95
443 81 1,579 ’98 658 90 1,928 91 1,424 97. 2,327 . 96
505 85 1,891 99 732 96 2,340 93 1,706 99 2,652 98
576 90 2,265’ 100 813 100 2,841 95 2,043 100 3,023 100
656 94 3,449 97
748 97 4,187 98
853 99" 5,083 99
972 100 6,171 100

1,10’8 1 O0 7,492 1 O0



Table A6-2. Particulate size distribution of streambed sediment samples

[Numbers denote percent finer than size indicated; Br., Bridge; R., River; Sac., Sacramento. ram, millimeter; mm/dd/yyyy, month/day/year]

Particulate Size     Park         Creak         Ferry                                                                              Creek

Date Sampled (mm/dd/yyyy)

10/23/1996 10/22/1996 10/22/1996 10/22/1996 10/23/1996 11/14/1996 11/13/1996 11/15/1996 10/23/1996

16.0 mm 100 10(3 100 90 1130 100 1t30 100 1(30

8.0 mm 100 94 98 60 1(30 1130 1t30 100 98
4.0 mm 99 92 91 47 1130 100 100 1130 96
2.0 mm 97 90 85 37 99 100 100 100 94

1.0 mm 94 89 80 35 97 100 100 100 92
0.5 mm 91 87 74 33 96 100 99 99 89
0.25 mm 75 70 52 22 91 99 93 91 74

0.125 mm 35 25 12 8 74 74 43 7t 46

0.062 mm 10 6 3 3 44 36 11 31 35

0.031 mm 7 4 2 2 31 23 7 19 32

0.016 mm 4 3 2 1 18 14 5 12 23

0.008 mm 3 2 1 1 13 9 4 9 15

0.004 mm 2 2 1 1 9 7 2 7 10

0.002 mm 2 1 1 1 7 5 2 5 8

0.001 mm I 1 0 0 5 3 1 4 6

0.0005 mm 1 1 0 0 4 2 0 2 4

0.00025 mm 0 ! 0 0 0 2 0 0 1 2



Appendix 7. Trace-Element Data in Caddisfly Larvae

Table A7-1. Dry tissue weight and metal concentration data for caddisfly larvae.

Table A7-2. Dry tissue weight and metal concentration data for standard reference materials
processed concurrently with caddisfly samples.

Table A7-3. Metal mass balance of body fractions prepared from caddisfly samples collected from
the Sacramento River and Cottonwood Creek.
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TableA7-1. Dry tissue weight and metal concentration data for caddisfly larvae

[Br., bridge; c, cytosol sample; Cr., creek; p, pellet sample; wb, whole body sample; s, spiked sample; R., River. Sac., Sacramento.
Results given are the d~ weight of tissue and raw concentrations of the tissue digest. Conversion to metal concentrations in the
original tissue requires application of conversion factors (not given) that account for dilutions during sample preparation.
Cytosolic and pellet concentrations were obtained from the same 7 milliliter subsample of the whole tissue homogenate, whereas
the subsample for the whole body samples was usually 4-5 milliliters, p.g, microgram; g, gram]

Dry     Aluminum       Cadmium       Copper       Iron         Lead         Zinc
Slation Sample weigM

(g)    (pg/sample) (pg/sample) (pg/sample) (pg/sample) (pg/~mple) (pg/sample)

Sac. R.- ;RRHIwb 0.1365I 163 ± 7 0.28 ± 0.0l 4.7 ± 0.l 177 ± 0 0.17 ± 0.00 22 ± 0
Rodeo ;RRH2wb 0.1371 169 ± 9 0.30 ± 0.01 5.6 ± 0.1 219 ± 0 ’0.17 ± 0.00 23 ± 0

~RRH3wb 0.1285 166 ± 8 0.29 ± 0.00 4.8 ± 0.0 193 ± 0 0.17 ± 0.00 23 ± 0
;RRH4wb 0.1431 145 ± 1 0.30 ± 0.00 4.8 ± 0.0 186 ± 0 0.17 ± 0.01 27 ± 4
~RRHlc 0.0500 1.2 ± 0.2 0.18 ± 0.01 2.8 ± 0.0 6 ± 1 0.033 ± 0,002 11 ± 0
~RRH2c 0.0502 1.5 ± 0.2 0.16 ± 0.00 2.7 ± 0.0 6 ± 1 0.038 ± 0.002 ll ± 0
~RRH3c 0.0484 1.2 ± 0.2 0.17 ± 0.00 2.8 ± 0.0 6 ± 0 0.030 ± 0.002 11 ± 0
~RRH4c 0.0470 1.5 ± 0.2 0.16 ± 0.00 2.6 ± 0.0 3 ± 0 0.025 ± 0.000 11 ± 1
;RRHIp 0.1030 151 ± 13 0.13 ± 0.00 1.6 ± 0.0 175 ± 10 0.I1 ± 0.00 13 ± 2
~RRH2p 0.1168 206 ± 25 0.20 ± 0.00 3.7 ± 0.1 304 ± 0 0.21 ± 0.01 18 ± 1
~RRH3p 0.1145 182 ± 16 0.20 ± 0.00 3.3 ± 0.3 286 ± 11 0.27 ± 0.00 18 ± 1
~RRH4p 0.1283 172 ± 7 0.19 ± 0.00 3.5 ± 0.3 244 ± 0 0.19 ± 0.01 18 ± 1

Sac. R.-    ~RAHIwb 0.1081 149 ± 14 0.10 ± 0.00 4.2 ± 0.0 227 ± 0 0.13 ± 0.01 17 ± 0
ChurnCr. ~RAH2wb 0.1108 141 ± 15 0.11 ± 0.00 4.0 ± 0.0 222 ± 0 0.14 ± 0.00 18 ± 0

~RAH3wb 0.1086 147 ± 5 0.11 ± 0.00 4.0 ± 0.1 228 ± 0 0.14 ± 0.00 18 ± 1
~RAH4wb 0.1090 154 ± 0 0.10 ± 0.00 4.3 ± 0.1 229 ± 0 0.14 ± 0.00 17 ± 1
~RAHlwb/s 0.1070 166 ± 5 0.50 ± 0.00 14 ± 0 225 ± 0 1.0 ± 0.0 27 ± 2
~RAHlc 0.0383 0.88 ± 0.46 0.064 ± 0.005 2.3 ± 0.0 7 ± 1 0.018 ± 0.002 11 ± 0
~RAH2c 0.0380 0.96 ± 0.49 0.062 ± 0.001 2.4 ± 0.0 5 ± 3 0.019 ± 0.001 11 ± 0
~RAH3c 0.0372 0.97 ± 0.08 0.059 ± 0.001 2.1 ± 0.0 7 ± 1 0.015 ± 0.0029.9 ± 0.5
gRAH4c 0.0378 0.87 ± 0.11 0.055 ± 0.003 2.3 ± 0.0 6 ± 2 0.015 ± 0.1301 10 ± 0
SRAHlp 0.1024 235 ± 2 0.059 ± 0.001 2.7 ± 0.0 287 ± 20 0.16 ± 0.00 15 ± 0
SRAI-I2p 0.1076 219 ± 1 0.067 ± 0.003 3.1 ± 0.0 312 ± 0 0.16 ± 0.00 16 ± 0
SRAH3p 0.1033 207 ± 6 0.063 ± 0.001 2.9 ± 0.0 310 ± 0 0.18 ± 0.00 16 ± 0
SRAH4p 0.1041 210 ± 2 0.060 ± 0.002 2.6 ± 0.1 312 ± 0 0.16 ± 0.00 15 ± 0
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TableAT-1. Dry tissue weight and metal concentration data for caddisfly larvae--Continued

Dry
Aluminum Cadmium Copper Iron Lead ZincStation     Sample weight

(g) (~Lg/sample) (l~g/sample) (~g/sample) (~g/sample) (~g/sample) (p.g/sampie)

Sac. R.-    SRBFHIwb 0.1741 223 ~- 6 0.16 4- 0.00 3.9 ± 0.0 209 -~ 17 0.18 ± 0.00 30 ~- ]
Balls Ferry SRBFH2wb 0.1694 21g ÷ 7 0.13 4- 0.00 4.3 4- 0.I 237 4- 0 0.16 ± 0.00 28 a- 1

SRBFH3wb 0.1762 218 * 16 0.13 4- 0.00 4.5 4- 0.0 136 ~- 4 0.15 ± 0.00 31 4- 0
;RBFH4wb 0.1926 243 ~- 7 0.14 ± 0.00 4.7 4-0.0 270 4- 0 0.15 4- 0,00 32 4- 0
~RBFH5wb 0.1614 216 4- 2 0.11 4- 0.00 4.0 4- 0.0 274 4- 16 0.14 4- 0.00 27 4- !
~RBFH6wb 0.1466 192 4- 3 0.11 4- 0.00 3.8 -" 0.0 220 -~ 15 0.15 4. 0.01 25 4. 0
~RBFHIe 0.0335’ 0.99 4- 0.I0 0.069 4- 0.004 1.2 4- 0.0 6 4- 0 0.024 4- 0.002 7.8 ~- 0.4
~RBFH2c 0.0414 !.1 4- 0.1 0.051 4. 0.002 !.5 4- 0.0 7 4- 3 0.019 4. 0.001 l0 4. 0
SRBFH3e 0.0330 1.2 + 0.3 0.039 4- 0.000 1.2 4. 0.0 6 + 0 0.015 4- 0.002 8.1 4- 0.0
~RBFH4c 0.0322 0.99 4- 0.24 0.040 4- 0.002 1.2 4- 0.0 5 4. 0 0.013 4- 0.003 8.1 4- 0.3
~RBFI-I5e 0.0379 0.91 4- 0.13 0.042 4- 0.004 1.4 4- 0.0 7 4- 0 0.016 4- 0.001 9.9 4. 0.g
~RBFH6e 0.0380 0.98 4- 0.24 0.051 4- 0.004 !.5 4- 0.0 6 4- 0 0.015 4. 0.001 I0 4- 0
~RBFHIp 0.0992 192 4- 3 0.061 4- 0.003 1.8 4- 0.0 248 4- 10 0.19 4. 0.00 16 4- 0
~RBFH2p 0.0948 188 4- 2 0.045 4. 0.002 1.7 4- 0.0 237 4. 0 0.12 4- 0.00 13 4- 1
3RBFH3p 0.1009 171 ± 4 0.049 4. 0.002 1.7 4- 0.1 232 4- 0 0.12 4- 0.00 13 4- 0
~RBFH4p 0.1004 191 4- 1 0.047 4- 0.001 1.8 4- 0.0 211 4- l0 0,11 4- 0.00 13 4- !
gRBFI-15p 0.0970 188 4- 8 0.043 4- 0.001 1.8 4- 0.1 194 4- 58 0.12 4- 0.00 12 4- 0
3RBFH6p 0.1043 187 4- 3 0.049 4- 0.005 1.9 4- 0.0 177 4- 94 0.12 4- 0.00 13 4. 0

Sac. R.- gRBHlwb 0.1047 206 4- 3 0.12 4- 0.00 3.3 4- 0.0 251 4- 10 0.12 4- 0.01 22 4- 0
BendBr. ~RBH2wb 0.1042 202 4- 2 0.13 4- 0.00 3.4 4- 0.1 240 4- 0 0.11 4- 0.00 21 4- 1

~RBH3wb 0.1069 203 4- 2 0.11 4- 0.00 2.9 4-0.0 118 4- 21 0.11 4- 0.00 22 4- 0
5RBH4wb 0.1118 221 ± 7 0.13 4- 0.00 3.6 4- 0.1 235 4. 22 0.12 ± 0.00 24 4- 0
5RBHlwb/s 0.i064 212 4. 0 0.51 4- 0.02 12 4. 0 245 4- 11 1.1 4- 0.0 30 4- 1
5RBH2wb/s 0.1026 197 4- 5 0.51 4- 0.00 !1 4- 0 226 4- 10 1.0 4- 0.0 30 4- 2
;RBHie 0.0330 0.47 4- 0.15 0.066 4- 0.002 !.5 4- 0.0 7 4. 0 0.015 4- 0.001 9.2 4- 0.2
]RBI-I2e 0.0310 0.42 4- 0.06 0.062 4- 0.003 1.5 4. 0.0 7 4- 0 0.012 4- 0.001 8.8 4. 0.2
5RBH3c 0~0248 0.42 4- 0.16 0.044 4- 0.002 i.0 4. 0.0 5 4. 0 0.007 4- 0.000 6.7 4- 0.1
5RBH4c 0.0323 0.49 4- 0.15 0.062 4- 0.004 1.4 4- 0.0 6 4- 0 0.025 4. 0.003 9.0 4- 0.1
3RBHIo/s 0.0331 1.1 4- 0.2 0.26 4- 0.00 3.4 4. 0.1 4 4. ! 0.21 4- 0.00 11 4. 0
~RBH2c/s 0.0320 1.5 4- 0.0 0.27 4- 0.00 3.3 4- 0.1 7 4- 0 0.20 4. 0.00 11 4- 0
5RBHIp 0.1077 235 4- !I 0.069 4- 0.002 2.1 4- 0.0 215 4- 43 0.14 4- 0.00 15 4- 0
5RBH_2p 0.0975 269 4- 1 0.078 4- 0.004 2,4 4- 0.0 341 4- 0 0.15 4- 0.00 16 4- 0
~RBH3p 0.1010 273 4- 9 0.076 4- 0.001 2.5 4- 0.0 273 4- 91 0.16 4. 0.00 16 4- 0
~RBH4p 0.i102 253 4- 14 0.087 4- 0.002 2.7 4- 0.0 298 4- 33 0.16 4- 0.01 18 4- 0
5RBHIp/s 0.i012 275 4- 2 0.46 4- 0.00 12 4- 0 283 4- 111 !.1 4. 0.1 26 4. 0
~RBH2p/s 0.0983 255 4- 16 0.46 4- 0.01 12 4- 0 334 4- 0 1.1 4- 0.0 25 4- 0
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TableA7-1. Dry tissue weight and metal concentration data for caddisfly larvae--Continued

Dry Aluminum Cadmium Copper Iron Lead ZincStation Sample weight
(g) (~.Lg/Sample) (gg/sample) (gg/sample) (p.g/sample) (!~g/sample) (I,g/sample)

Sac. R.- SRTHIwb 0.1124 250 ± 3 0.073 ± 0.001 2.9 4-0.0 315 ± ll 0.15 ± 0.00 18 ± 0
Tehama SRTH2wb 0.1095 235 4- 3 0.072 ± 0.000 3.0 ± 0.0 329 ± 22 0.14 ± 0.00 17 ± 0

SRTH3wb 0.1021 222 ± 2 0.070 ± 0.002 2.6 ± 0.0 306 ± 20 0.12 ± 0.00 17 ± 0
SRTH4wb 0.1099 216 ± 4 0.074 ± 0.000 2.7 ± 0.0 286 ± I1 0.13 ± 0.00 18 ± 0
SRTHlwb/s 0.1130 264 ± 7 0.4-6 ± 0.01 12 ± 0 305 ± 23 1.0 ± 0.0 27 ± 0
SRTH2wb/s 0.1119 230 ± 2 0.47 ± 0.00 12 + 0 325 4- I1 1.0 ± 0.0 27 4- 0
SRTH3wb/s 0.1091 215 4- 2 0.47 ± 0.01 12 ± 0 284 ± 11 1.1 ± 0.0 27 ± 1
SRTH4wb/s 0.1115 225 ± 0 0.47 4. 0.01 12 ± 0 256 ± 11 1.0 ± 0.0 27 ± 0
SRTHIc 0.038610.73 ±0.07 0.043 ± 0.001 1.4 ± 0,0 7 ± 2 0.021 ± 0.003 8.7 ± 0,0
~RTH2c 0.0381 0.52 ±0.13 0.039 4- 0.001 1.4 ± 0.0 6 ± 0 0.016 ± 0.002 8.7 ± 0.4
SRTH3c 0.03760.63 ±0.09 0.038 a- 0.002 1.3 ± 0.0 6 ± 1 0.018 ± 0.001 8.9 4- 0.5
SRTH4c 0.0338[0.67 ± 0.07 0.037 4. 0.002 1.2 4- 0.0 5 ± i 0.012 4- 0.003 8.5 4- 0.4
SRTHIp 0.1297 338 ± 6 0.059 4- 0.002 2.7 ± 0.0 571 ± 26 0.21 ± 0.01 18 ± 0
SRTH2p 0.1349 329 ± 7 0.1)64 ± 0.001 2.8 ± 0.0 540 ± 0 0.21 ± 0.01 19 4- 0
~RTH3p 0.1207~ 325 ± 1 0.051 4. 0.002 2.6 4- 0.1 519 ± 0 0.19 4- 0.00 17 ± 0
SRTH4p 0.1280 311 ± 1 0.056 + 0.002 2.6 ± 0.0 461 ± 13 0.19 ± 0.00 18 ± 1

Cottonwood ;RCCHIwb 0.1149i 162 ± 8 0.006 ± 0,001 1,6 ± 0.0 184 4- 34 0.064 ± 0.001 12 ± !
Cr. ;RCCH2wb 0.1141 145 ± 1 0.009 4- 0.001 !.7 4- 0.0 217 ± 34 0.068 ± 0.002 13 ± 1

SRCCH3wb 0.1102 152 4- 2 0.009 4. 0.001 1.6 ± 0.0 231 ± 11 0.068 ± 0.002 13 ± 0
SRCCH4wb 0.1089 174 ± 3 0.004 ± 0.002 1.6 4- 0.0 218 4- I1 0.072 4- 0.002 12 ~- 0
~RCCH5wb 0.1163 137 ± 0 0.007 ± 0.003 !.7 ± 0.0 198 ± 12 0.061 ± 0.002 14 ± 0
;RCCHIwb/s 0.1073 155 ± 0 0,41 4. 0,00 11 ± 0 193 ± 11 0,93 ± 0,03 21 4- i
;RCCH2wb/s 0.1136 139 ± 0 0.39 4- 0.00 10 4- 0 227 4- 23 0.99 ± 0.01 22 ± 0
~RCCHIe 0.0395 0.39 ± 0.I0 0.008 ~: 0.001 0.83 ± 0.02 8 ± 1 0.007 ± 0.001 7.5 ± 0.2
~RCCH2e 0.0406 0.30 ± 0.06 0.009 ± 0.001 0.82 4- 0.02 9 4- 0 0.004 ± 0.002 6.8 4- 0.3
~RCCH3e 0.0403 0.38 ± 0.09 0.007 ± 0.001 0.78 4- 0.02 8 ± 0 0.007 4- 0.001 6.7 ± 0.3
~RCCH40 0.0380 0.33 4- 0.I0 0,007 ± 0.002 0.71 ± 0.01 8 4- 1 0.005 ± 0.002 6.1 ± 0,2
~RCCH5e 0.0391 0.42 ± 0.08 0.007 ± 0.001 0.74 4- 0.02 6 4- 0 <0.003± 0.001 6.2 4- 0.1
gRCCHIp 0.1058 165 4- 0 <0.003 4- 0.002 !.! ± 0.0 296 4- 0 0.083 4- 0.001 8.2 ± 0.2
SRCCH2p 0.1073 180 ± 1 0.002 ± 0.002 1.3 4- 0.0 311 4- 0 0.081 ± 0.001 9.7 ± 0.5
~RCCH3p 0.1058 181 ± 4 <0.003 ± 0.001 1.2 4- 0.0 307 4- 0 0.083 4- 0.003 8.5 ± 0.0
~RCCH4p 0.1059, 197 ± 1 <0.003 ± 0.001 1.3 4- 0.1 275 4- 42 0.082 ± 0.001 9.4 4- 0.0
$RTHIwb 0.1124 250 ± 3 0.073 4- 0.001 2.9 4- 0.0 315 4- 11 0.15 ± 0.00 18 4- 0
gRTH2wb 0.1095 235 ± 3 0.072 ± 0.000 3.0 4- 0.0 329 4- 22 0.14 ± 0.00 17 ± 0
$RTH3wb 0.1021 222 ± 2 0.070 4- 0.002 2.6 4. 0.0 306 4- 20 0.12 ± 0.00 17 ± 0
~RCCH5p 0.1105 168 ± 7 <0.003 ± 0.001 1.3 ± 0.1 298 4. 0 0.078 ± 0.001 10 ± !
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Table A7-2. Dry tissue weight and metal concentration data for standard reference materials processed
concurrently with caddisfly samples

[NIST, National Institute of Standards and Technology; SRM, Standard Reference Material. Results given are the dry weight of
tissue and raw concentrations of the tissue digest. Conversion to metal concentrations in the original tissue requires application of
conversion factors (not : iven) that account for dilutions during sample preparation. Certified concentration values reported by the
NIST for SRM 1566a-O ster tissue and SRM 50-Albacore tuna are presented in Table 22. g, gram; pg, microgram]

Standard Dry weight Aluminum Cadmium Copper Iron Lead         Zinc
(g) (~g/sample) (~g/sample) (~g/sample) (pg]sample) (l~g/sample) (~g/sample)

NIST SRM 1566A-1 0.3941 53 + 1 1.7 ± 0.0 25 ± 0 205 ± 4 0.18 ± 0.01 335 ± 0
NIST SRM 1566A-2 0.4010 50 ± 2 1.7 ± 0.0 24 ± 0 205 ± 20 0.13 ± 0.01 321 ± 20
NIST SRM 1566A-3 0.4133 59 ± 0 1.8 ± 0.0 27 ± 0 227 ± 4 0.14 ± 0.00 335 ± 4
NIST SRM 1566A-4 0.4342 61 ± 1 1.9 ± 0.0 25 ± 0 221 ± 13 0.16 ± 0.00 365 + 17
NIST SRM 1566A-5 0.4125 57 ± 1 1.9 ± 0.0 26 ± 0 206 ± 8 0.14 ± 0.01 338 ± 4
NISTSRM 50-1 0.3540 2.7 ± 0.1 0.026 ± 0.003 1.1 ± 0.0 19± 1 0.21 ± 0.00 4.9 ± 0.4
NIST SRM 50-2 0.4242 3.0 ± 0.0 0.018 ± 0.001 1.3 ± 0.0 22 ± 1 0.29 ± 0.00 6.1 ± 0.1
NIST SRM 50-3 0.3798 2.7 ± 0.1 0.017 ± 0.001 1.2 ± 0.0 20 ± 0 0.21 ± 0.00 5.5 ± 0.1
NIST SRM 50-4 0.4340 2.2 ± 0.2 0.021 ± 0.001 1.2 ± 0.0 22 ± 0 0.17 ± 0.00 5.7 ± 0.3
NIST SRM 50-5 0.4430 2.0 ± 0.1 0.043 ± 0.001 1.4 ± 0.0 24 ± 1 0.17 ± 0.00 5.8 ± 0.5
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Table A7-3. Metal mass balance of body fractions prepared from caddisfly samples collected from the
Sacramento River and Cottonwood Creek

[Results reported as percentage recovery from cytosol and pellet relative to concentration in whole body, for example,
100 × (Mc + Mp)/Mwb, where (M) is the metal concentration, subscript c is the cytosol fraction, subscript p is the pellet fraction,
and subscript wb is the whole body; na, not analyzed; Br., Bridge; Cr., creek; R., River; Sac., Sacramento]

Sac. R.-Rodeo SRRH 1 67 97 84 74 66 92
SRRH2 88 101 95 102 111 104
SRRH3 79 108 107 109 131 104
SRRH4 86 99 106 95 95 88

Sac. R.-Churn Cr.           SRAHI 113 106 101 93 102 128
SRAH2 112 100 115 103 95 125
SRHA3 101 95 104 100 103 118
SRHA4 98 98 97 100 92 122

Sac. R.-Balls Ferry SRBFH1 99 130 114 141 147 113
SRBFH2 99 102 101 119 105 110
SRBFH3 91 103 97 204 111 100
SRBFH4 102 107 107 105 114 109
SRBFH5 100 106 107 85 116 109
SRBFH6 98 109 105 84 94 108

Sac. R.-Bend Br. SRBH1 82 110 102 65 99 101
SRBH2 95 102 106 105 111 107
SRBH3 96 116 119 172 115 103
SRBH4 82 107 102 94 121 100

Sac. R.-Tehama             SRTH1 78 105 101 106 94 105
SRTH2 80 105 100 96 97 115
SRTH3 84 96 107 99 105 109
SRTH4 83 93 99 94 93 104

Cottonwood Cr. SRCCH 1 73 na 101 119 104 111
SRCCH2 89 116 103 107 91 106
SRCCH3 85 na 102 98 97 98
SRCCH4 81 na 102 94 88 107
SRCCH5 88 na 98 111 na 95

Statistical results:
Median 88 105 102 100 102 107
Average 90 105 103 106 104 107
Standard Deviation 11 8 7 28 16 9
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Appendix 8. Plots of Dissolved and Colloidal Metal Concentrations

Figure A8-1. Plots of calcium (Ca) concentration in relation to distance (broken scale) from the
Sacramento River mouth, California. A. Equivalent colloid concentrations B. Dissolved (ultrafiltrate)
concentrations.Yolo Bypass sample shown instead of Freeport for January 1997; site names in bold
are mainstem sites and those in italics are tributary sites.

Figure A8-2. Plots of cerium (Ce) concentration in relation to distance (broken scale) from the
Sacramento River mouth, California. A. Equivalent colloid concentrations B. Dissolved (ultrafiltrate)
concentrations.Yolo Bypass sample shown instead of Freeport for January 1997; site names in bold
are malnstem sites and those in italics are tributary sites.

Figure A8-30 Plots of cobalt (Co) concentration in relation to distance (broken scale) from the
Sacramento River mouth, California. A. Equivalent colloid concentrations B. Dissolved (ultrafiltrate)
concentrations.Yolo Bypass sample shown Instead of Freeport for January 1997; site names in bold
are mainstem sites and those in italics are tributary sites.

Figure A8-4. Plots of chromium (Cr) concentration in relation to distance (broken scale) from the
Sacramento River mouth, California. A. Equivalent colloid concentrations B. Dissolved (ultrafiltrate)
concentrations.¥olo Bypass sample shown instead of Freeport for January 1997; site names in bold
are mainstem sites and those in italics are tributary sites.

Figure A8-5. Plots of gadolinium (Gd) concentration in relation to distance (broken scale) from the
Sacramento River mouth, California. A. Equivalent colloid concentrations B. Dissolved (ultrafiltrate)
concentrations.¥olo Bypass sample shown instead of Freeport for January 1997; site names In bold
are mainstem sites and those in italics are tributary sites.

Figure A8-6. Plots of potassium (K) concentration in relation to distance (broken scale) from the
Sacramento River mouth, California. A. Equivalent colloid concentrations B. Dissolved (ultrafiltrate)
concentration.Yolo Bypass sample shown instead of Freeport for January 1997; site names m bold
are mainstem sites and those in italics are tributary sites.

Figure A8-7. Plots of manganese (Mn) concentration in relation to distance (broken scale) from the
Sacramento River mouth, California. A. Equivalent colloid concentrations B. Dissolved (ultrafiltrate)
concentrations.¥olo Bypass sample shown instead of Freeport for January 1997; site names in bold
are mainstem sites and those in italics are tributary sites.

Figure A8-8. Plots of nickel (Ni) concentration in relation to distance (broken scale) from the
Sacramento River mouth, California. A. Equivalent colloid concentrations B. Dissolved (ultrafiltrate)
concentrations.Yolo Bypass sample shown instead of Freeport for January 1997; site names m bold
are matnstem sites and those in italics are tributary sites.

Figure A8-9. Plots of antimony (Sb) concentration in relation to distance (broken scale) from the
Sacramento River mouth, California. A. Equivalent colloid concentrations B. Dissolved (ultrafiltrate)
concentrations.Yolo Bypass sample shown instead of Freeport for January 1997; site names in bold
are ma|nstem sites and those in italics are tributary sites.
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Figure A8-10. Plots of uranium (U) concentration in relation to distance (broken scale) from the
Sacramento River mouth, California. A. Equivalent colloid concentrations B. Dissolved (ultrafiltrate)
concentrations.Yolo Bypass sample shown instead of Freeport for January 1997; site names in bold
are mainstem sites and those in italics are tributary sites.

Figure A8-11. Plots of vanadium (V) concentration in relation to distance (broken scale) from the
Sacramento River mouth, California. A. Equivalent colloid concentrations B. Dissolved (ultrafiltrate)
concentrations.Yolo Bypass sample shown instead of Freeport for January 1997; site names in bold
are mainstem sites and those in italics are tributary sites.

Figure A8-12. Plots of yttrium (Y) concentration in relation to distance (broken scale) from the
Sacramento River mouth, California. A. Equivalent colloid concentrations B. Dissolved (ultrafiltrate)
concentrations.Yolo Bypass sample shown instead of Freeport for January 1997; site names in bold
are mainstem sites and those in italics are tributary sites.

Figure A8-13. Plots of ytterbium (¥b) concentration in relation to distance (broken scale) from the
Sacramento River mouth, California. A. Equivalent colloid concentrations B. Dissolved (ultrafiltrate)
concentrations. Yolo Bypass sample shown instead of Freeport for January 1997; site names in bold
are mainstem sites and those in italics are tributary sites.

Figure A8-14. Plots of zirconium (Zr) concentration in relation to distance (broken scale) from the
Sacramento River mouth, California. A. Equivalent colloid concentrations B. Dissolved (ultrafiltrate)
concentrations.Yolo Bypass sample shown instead of Freeport for January 1997; site names in bold
are mainstem sites and those in italics are tributary sites.
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Figu~ A8-1. Plots of calcium (Ca) concentration in relation to distance (broken scale) from the Sacramento
River mouth, California. A. Equivalent colloid con~ntrations B. Dissolved (ultrafiltrate) concentrations. Yolo
Bypass sample shown instead of Freepo~ for Janua~ 1997; site names in bold are mainstem sites and those in
italics are tributa~ sites.
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Equivalent Ce concentration (from colloids),

Dissolved Ce concentration, in nanograms per liter              in micrograms per liter
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FigureA8-3. Plots of cobalt (Co) concentration in relation to distance (broken scale) from the Sacramento River
mouth, California. A. Equivalent colloid concentrations B. Dissolved (ultrafiltrate) concentrations.Yolo Bypass
sample shown instead of Freeport for January 1997; site names in bold are mainstem sites and those in italics
are tributary sites.
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~ = _u Equivalent Cr concentration (from colloids),
=" -~ =~ =. Dissolved Cr concentration, in micrograms per liter in micrograms per liter
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FigumAS-5. Plots of gadolinium (Gd) concentration in relation to distance (broken scale) from the Sacramento
River mouth, California. A. Equivalent colloid concentrations B. Dissolved (ultrafiltrate) concentrations. Yolo
Bypass sample shown instead of Freepo~ for Janua~ 1997; site names in ~Id are mainstem sites and those in
italics are tributa~ sites.
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Figure A8-6. Plots of potassium (K) concentration in relation to distance (broken scale) from the Sacramento
River mouth, California. A. Equivalent colloid concentrations B. Dissolved (ultrafiltrate) concentration. Yolo
Bypass sample shown instead of Freepo~ for Janua~ 1997; site names in bold are mainstem sites and those in
italics are tributa~ sites.
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FigureA8-7. Plots of manganese (Mn) concentration in relation to distance (broken scale) from the Sacramento
River mouth, California. A. Equivalent colloid concentrations B. Dissolved (ultrafiltrate) concentrations. Yolo
Bypass sample shown instead of Freeport for January 1997; site names in bold are mainstem sites and those in
italics are tributary sites.
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FigumAS-8. Plots of nisei (Ni) concentration in relation to distance (broken scale) from the Sacramento River
mouth, California. A. Equivalent colloid concentrations B. Dissolved (ultrafiltrate) concentrations. Yolo Bypass
sample shown instead of Freepo~ for Janua~ 1997; site names in bold are mainstem sites and those in italics
are tributa~ sites.
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Figure A8-9. Plots of antimony (Sb) concentration in relation to distance (broken scale) from the Sacramento
River mouth, California. A. Equivalent colloid concentrations B. Dissolved (ultrafiltrate) concentrations. Yolo
Bypass sample shown instead of Freeport for January 1997; site names in bold are mainstem sites and those in
italics are tributary sites.
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Equivalent U concentration (from colloids),
Dissolved U concentration, in nanograms per liter in micrograms per liter
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~ = ~ ~ Equivalent V concentration (from colloids),
~: ~ .=" ~ Dissolved V concentration, in micrograms per liter in micrograms per liter
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ROom ~8-1~. Plots of y~rium {Y) concentration in relation to distance {broken scale) from the Sacramento
River mouth, California. A. Equivalent colloid concentrations B. Dissolved (ultmfiltrate) concentrations. Yolo
Bypass sample shown instead of Freepo~ for Janua~ 1997; site names in bold are mainstem sites and those in
italics ~re tributa~ sites.
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Equivalent Zr concentration (from colloids),
Dissolved Zr concentration, in nanograms per liter in micrograms per liter
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